


= ©6~——eee -_ 


_——_— = 











? 


MONTHLY WEATHER REVIEW. 


Editor: 


Prof. CLEVELAND ABBE. 





am 2 XXV. 


JUNE, 


1897. 


INTRODUCTION. 


The Montuity WeATHER Review for June, 1897, is based on 
2,927 reports from stations occupied by regular and voluntary 
observers, classified as follows: 143 from Weather Bureau sta- 
tions; numerous special riverstations; 33 from post surgeons, 
received through the Surgeon General, U. 8. Army; 2,588 


from voluntary observers; 96 received through the Southern 
Pacific Railway Company; 14 from Life-Saving stations, 
received through the Superintendent United States Life-Sav- 
ing Service; 32 from Canadian stations; 1 from Hawaii; 
20 from Mexican stations. International simultaneous ob- 


servations are received from a few stations and used together | 


with trustworthy newspaper extracts and special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteor- 
ologist to the Government Survey, Honolulu; Dr. Mariano 
Barcena, Director of the Central Meteorological Observatory 
of Mexico, Mr. Maxwell Hall, Government Meteorologist, 
Kingston, Jamaica, and Commander J. E. Craig, Hydrog- 
rapher, United States Navy. 


The Review is prepared under the general editorial super- 
vision of Prof. Cleveland Abbe. Unless otherwise specifically 
noted, the text is written by the Editor, but the meteorological 
tables contained in the last section are furnished by Mr. A. J. 
Henry, Chief of the Division of Records and Meteorological 
Data. 

Attention is called to the fact that the clocks and self- 

registers at regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is ex- 
actly five hours behind Greenwich time, and, as far as prac- 
ticable, only this standard of time is used in the text of the 
REVIEW, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to generally conform to the modern 
international system of standard meridians, one hour apart, 
beginning with Greenwich. Records of miscellaneous phe- 
nomena that are reported occasionally in other standards of 
time by voluntary observers or newspaper correspondents are 
generally corrected to agree with the eastern standard; other- 
wise, the local meridian is mentioned. 
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CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


The paths of the centers of low pressure did not generally 
pass over the States east of the Mississippi, and most of 
them passed north of the Lake Region; the mean pressure 
was generally deficient. The mean temperature was deficient 
in the northern sections east of the Rocky Mountains, but in 
excess in the southern sections, and vice versa on the Pacific 
coast. The mean temperature was the lowest on record for 


the month in the Lake Region, the Middle States, and New | 


England. Precipitation was in excess from Kansas to New 
England, but was deficient in the central Gulf coast. Numer- 
ous severe local storms occurred among which the most im- 
portant were those of the 10th in Minnesota and the 24th in 
Kansas. 

~> <> 


ATMOSPHERIC PRESSURE. 
[In inches and hundredths.] 


The distribution of mean atmospheric pressure reduced to | 
sea level, as shown by mercurial barometers, not reduced to. 


standard gravity, and as determined from observations taken 
daily at 8 a.m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobars on Chart IV. That portion of the reduction | 
to standard gravity that depends on latitude is shown by the | 
numbers printed on the right-hand border. 

The mean pressure during the current month was highest 


in southern Florida and nearly as high on the coast of north- 
ern California. It was lowest in Arizona and nearly as low 
in Montana and the Northwest Canadian Provinces and New- 
foundland. 

The highest reduced pressures were: In the United States, 
Key West, 30.07; Jupiter and Tampa, 30.06; Eureka, 30.05; 
Charleston, 30.04; Jacksonville, 30.08. In Canada, Ber- 
muda, 30.11; Port Stanley, 29.97; White River, 29.95; ‘Parry 
Sound, Ottawa, and Halifax, 29.93; Yarmouth, 29. 92: Syd- 
ney, 29, 91. The lowest were: In the United States, Phoenix, 
29.72; El Paso, 29.79; Havre, 29.80; Dodge City, 29.82: 
Williston, 29.83. In Canada, St. Johns, N. F., 29.79; Prince 
Albert and Grindstone, 29.80; Calgary, 29.83; Kamloops, 
| 29.84. 
| As compared with the normal for June, the mean pressure 
was generally slightly deficient, the principal excesses being 
a few hundredths on the east Gulf coast and in the North- 
west Provinces. The regions of greatest deficiency were New 
Brunswick, Newfoundland, the coast of New England, the 
Missouri Valley, and the interior of the Pacific coast States. 
| The greatest excesses were: In the United States, Helena, 
Port Huron, and Denver, 0.04; Key West and Galveston, 
0.03. In Canada, Minnedosa and Swift Current, 0.04; Ed- 
monton, Qu’Appelle, and Saugeen, 0.03. The deficits were : 


| In the United States, Concordia, 0.07; Havre, Miles City, and 
Nantucket, and New Haven, 
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i\Omaha, 0.06; Portland, Me., 
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0.05. In Canada, St. Johns, N. F., 0.18; Chatham, 0.06; 
Quebec and Kingston, 0.03. 

As compared with the preceding month of May, the pressures 
reduced to sea level show falls throughout the country. The 
regions of greatest falls were Kansas and Nebraska and Cape 
Breton and Newfoundland. The greatest falls were: In the 
United States, Concordia, 0.18; Dodge City and Wichita, 0.17 ; 
Omaha, 0.16; Yankton, 0.15. In Canada, St. Johns, 0.22; 
~ Nara! 0.13; Calgary and Halifax, 0.12; Chatham, 0.11; 

innedosa, 0.10. 


AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 

During the month of June seven high areas and nine low 
areas were sufficiently well defined to becharted. (See Charts 
I and II.) The accompanying table gives the principal 
facts as to the region of origin and disappearance of these 
areas, the length of path, and apparent velocity, and a few 
general remarks are added. 


Movements of centers of areas of high and low pressure. 














| 
First observed. | Last observed. | Path. a= ol 
Se =) | ga | 
Number. cat . i « | 6 | ° 
- |B] > | . nj) Fl 4 | % : 2 
© wee? F oo a. 7 to = => & 
3 7 a | 3 | | a a 5 a 5 
& isis! 4 a;/a/8 alAaAls 
High areas. 7, 3 | | o | © | Mites. Days. Miles. Miles. 
OD esgeebesaevess | 1,a.m./ 45 | 9) 3a.m./ 33| 7% 1,200) 20/ 600/ 25.0 
i eatenatenecen | 2p.m.| 47| 125) & p.m.) 44 66 | 4,490 6.0; 748| 31.2 
Dicscsegnessen | 4.p.m.| 48) 128) Z,a.m.| 82) 99| 1,880 25) 751) 31.3 
it cided dns tees | 5,p.m.| 52/ 105| 11,p.m./| 34| 77| 3,200 6.0 | 533 | 22.2 
_ Fav encleabsaiiee | 6&p.m.| 41| 196/ 11,p.m.| 41; 100/ 2,200/ 5.0/ 439! 18.3 
Witsicdaugnecends | 15, a.m. | 123 | 23,a.m.| 87/ 71) 38,670 8.0 | 459 | 19.1 
WEE cocccceccccsel 23, a.m. 115 | 0,a.m.| 81) 3,150, 7.0 450 | 18.8 
| Buf 
RSE! BSA WER ERSRRS Une FER Sere | 19,790 | 36.5 | 3,980 | 
Mean of 7 | 
paths....... EE Se ey Lane LEON Same | 2,927 | 5.2 568 | 23.7 
Mean of 36.5 a ae poeepesees 
BYB...- es ee oe Jecccevcee levcceleosees eee M2) 2.6 
| | | 
Low areas. | | | | 
cecscecceeseeees] 1,8.m.| 38) 106] 4,p.m.| 47/ 81/ 1,500/ 8.5/ 429! 17.9 
Me ecocccecccscess | 4,p-m 48; 1022) 6,p.m 43; 82) 1,310/ 2.0) 7 | 27.4 
Tlconse gabnaben | Gam.) 3 | 94 | Sa.m.| 31| 80| 1,100| 20) Sez) 24:2 
ai seepenshaneoes | 6.p.m.| 50/ 117/ 10,p.m.| 89 | 100/ 2,080) 4.0 505 | 21.0 
i enieuskndnenel 10,p.m.| 53 | 118) 19%a.m.| 41) 9% | 4,300) 85) 505/ 21.0 
Tro ncsauseuyeus /1%p.m.| 46) 78 /2i,p.m.| 48) 65 630; 2.0; 3815) 18.1 
|, Renee pekene: | 20,a.m.| 41| 125) 2a.m./ 50, 89/| 2,000) 2.0/ 1,047) 43.7 
Wiacocse decede 22,a.m.| 52/ 111 | %,a.m./ 47| 59) 2,900/ 4.0| 726) 90.3 
Etscnnees | 8,a.m. | 51 12; °¢ 50) 94) 1,500 | 3.0) 500/| 20.8 
Total.....-.-. ee cactine Tht COR EA OR ae 17,410 | $1.0 | 5,266 
Mean of 9) | 
Piasesse leceodoninsuhddatdies SushBbiensseenebeesaelescess 1,934 | 3.4 585 | 24.4 
Mean of 31 | | | 
days.......- loccccccece [oveeefoosoes |oeeeeeeelenees leccces Jocccccccleocece 562 23.4 
| | | | | | | | 
* July 1,a.m. 


HIGHS. 

No. I was the continuation of VII of the May Review. Its 
velocity of 16 miles per hour in May was accelerated to 25 
miles in June, as it advanced southeast to the south Atlantic 
Coast, where it was last noted a. m. of the 3d. As noted in 
the May Review, there was this month also a general motion 
of highs II, III, V,and VI first along the Pacific Coast north- 
ward, and then east or southeast toward the Atlantic Coast, 
where II and VI disappeared p. m. of the 8th and a. m. of the 
23d, respectively; V was last noted in Nebraska p. m. of the 
lith, and III in Texas a. m. of the 7th. It is probable that 
this northward shift of these highs was due to the apparent 
motion of the Pacific permanent high. 

The general track of the highs was along rather high lati- 
tudes. Nos. I, IV, VI, and VII united with the permanent 
Atlantic high pressure area. 

The heaviest rains of the month were on the 4th in the 
Gulf States between high II and the permanent Atlantic 
high. Apparently the presence of a well-defined low was not 
needed for these rains. 


LOWS. 
Most of the storms of the month began to the north of 





Montana, and their general track was eastward to the north 
of our stations of observation. Only one, No. VII, began off 
the Pacific Coast. 

Two of these storms, VI and VIII, reached the Gulf of St. 
Lawrence; all the rest were dissipated or filled up in the 
interior of the country. 

The heaviest rainfall in northern latitudes occurred on the 
17th in the Lake Region. In this case low area No. V was 
central in Assiniboia, the pressure at Medicine Hat, 29.18, 
was the lowest of the month. Since the distance from this 
low to the region of rainfall was over 1,200 miles it is highly 
probable that the rain was due to secondary conditions 
which, however, do not appear by bendings of isobars or wind 
directions. 

The thunderstorms of the month reached a culmination on 
the 14th and 15th in the evening and on the 23d in the morning. 

~ ee - 
LOCAL STORMS. 
By A. J. Henry, Chief of Division of Records and Meteorological Data. 

2d.—David, Indian Ter. (1 mile southwest of Chelsea), 6 
p.m.central time; 1 killed, 8 injured; property loss, $3,000; 
path from 200 yards to 4 mile wide, length uncertain, said to 
be 30 miles; moved to the east. Heavy rains and winds 
throughout portions of eastern Texas on the 2d and 3d in- 
jured growing crops and wrecked possibly as many as 30 
buildings, the greatest destruction at a single place occurring 
at Grand Prairie, within 13 miles of Dallas. Newspaper re- 
ports place the damage to crops at a quarter of a million 
dollars. 

3d.—On this date severe local storms were reported from 
Texas, Mississippi, Alabama, and New York. The storm in 
New York State seems to have been a true tornado. It was 
first observed near Westmoreland, Oneida County, at 5 p. m. 
eastern time. One person was killed and 3 injured. The 
funnel cloud is described as having an irregular swaying mo- 
tion, rising and falling alternately. It moved toward the 
east in a path about 4 a mile wide and 5 miles long. A con- 
servative estimate places the amount of damage at $18,000. 

7th.—Destructive hailstorms were reported in Pratt, Reno, 
Sedgwick, and Sumner counties, Kans. 

10th.—A widespread and rather destructive storm of wind 
and rain overspread eastern Colorado and the western border 
of Kansas on the evening of the 10th. A number of wash- 
outs on the railroads interfered with travel, and the damage 
to culverts and bridges was considerable. 

Several minor tornadoes were observed in southern Minne- 
sota on the evening of the 10th. In most cases the funnel 
cloud at the point of contact with the earth was quite small ; 
the whirl covered a small area and the destruction of life and 
property was not great. The most severe whirl originated in 
Lyle Township, Mower County, near the State line, and 
moved eastward rather slowly, being clearly visible when a 
mile away. But 1 person was killed although 22 were more 
or less injured. The property loss was probably $10,000. 
Path of the storm 80 rods wide, 6 miles long; moved east. 

The second storm of importance was first observed north 
of Mapleton, Blue Earth County, about 4 p. m., central time. 
It moved a little north of east into Waseca County, passing 
near Little Cobb and Alma City, where it was last observed. 
Two persons were injured and the property loss probably 
reached $6,000. The path of the storm was quite narrow, 
probably 100 feet on the average, and the distance traveled 
was about 12 miles. The third storm formed about 2 p. m. 
in Kandiyohi County, near the railroad station of the same 
name. Nocasualties; path, 20 feet wide; 3 miles long; prop- 
erty loss about $1,000; moved northeast. 

The tornado cloud was closely observed by Mr. Charles U. 
Peterson, who remarks upon it as follows: 
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This storm passed about 3 miles south of town but I was within 80 
rods from it, and saw how it worked. The main cloud was quite a 
ways up, while the funnel came down tothe ground. It appeared to 
be about the same size from top to bottom, about 12 feet in diameter 
and perfectly white. The roar sounded as when a heavy train comes 
thundering along, although not a breath of wind was to be felt where I was. 

Other funnel clouds were doubtless observed of which no 
record has been made. 

13th. A few isolated but destructive wind and hail storms 
were reported as occurring in central and eastern Ohio. 
Newspaper estimates of the damage at Columbus, Ohio, place 
the amount at $10,000. 

14th.—Damaging hailstorms occurred in central Con- 
necticut. 

16th.—Severe local storms visited central Ohio. 

17th and 18th.—Severe local storms occurred on the 17th 
in Oklahoma, Kansas, Nebraska, and Missouri, passing east- 
ward into adjoining States on the early morning of the 18th 
without any noticeable decrease in intensity. The blow at 
Louisville, Ky., was reported by the local press as being the 
most severe since the memorable tornado of March 27, 1890. 
Four boys were killed and 5 injured on the farm of the 
State Asylum for the feebleminded near Lincoln, Ill. The 
barn in which the boys had taken shelter was blown down 
by the gale. 

19th.—Severe local storms were experienced in the mountain 
regions of Pennsylvania, 

20th.—A severe local storm in the vicinity of Duncan, Platte 
County, Neb., caused the destruction of 3 buildings and other 
smaller structures. 

24th.—The hailstorms that occurred in Topeka and Pueblo, 
Kans., on this date were of extraordinary violence. The 
size of the stones was carefully determined at both places. 
Observer Jennings, cf Topeka, Kans., describes them in the 
following words: 

While the big hail was falling the observer placed a bucket over his 
head, and with another bucket ran out and scooped up a dozen balls. 
With a knife frequently steeped in hot water, these were cut in two 
and measured, giving the following diameters: One 4.75 inches, one 
6.0, one 5.25, one 4.0, one 3.0 one 3.5, one 5.0, one 4.0, one 3.0, one 3.5, 
one 3.5, one 3.0, one 3.0, giving a mean for the whole lot of 4 inches. 

In Topeka 26 people were more or less severely injured by 
the hail. Much damage was done to roofs, skylights were 
broken to pieces, and the upper floors damaged by rain. The 
storm was local, not extending, so far as known, beyond the 
limits of Shawnee County. 

The hailstones that fell in Pueblo were not quite so large 
as those that fell in Topeka, the largest measuring from 2 to 
2.75 inches in diameter and weighing from 4 to 8 ounces. 
The damage to windows and roofs was not great, since the 
large hail was confined to a portion of the southern part of 
the city only. Hail beganat Topeka at7: 35 p.m.; at Pueblo, 
8:15 p. m., eastern time. 

On the same date a tornado was observed north of Culver, 
Ottawa County, Kans. It moved a little north of east for a 
distance of 5 or 6 miles, passing and partly demolishing about 
twenty farm houses. The house of George W. Geesey was 
totally destroyed, 3 of the inmates killed and 4 severely in- 
jured. Property loss about $3,000. 

26th.— Heavy rains and high winds in eastern Kansas and 
Missouri, also in South Carolina. 

27th.—Highb winds in central Arkansas, accompanied by 
heavy rain. 

— << 


TEMPERATURE OF THE AIR. 
[In degrees Fahrenheit.] 


The mean temperatures and the departures from the normal, 
as determined from records of the maximum and minimum 
thermometers, are given in Table I for the regular stations 





of the Weather Bureau, which also gives the height of the 


thermometers above the ground at each station. The mean 
temperature is given for each station in Table II, for volun- 
tary observers. 

The monthly mean temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 
stations a variety of methods of computation is necessarily 
allowed, as shown by the notes appended to Table II. The 
mean temperatures given in Table III for Canadian stations 


| are the simple means of 8 a. m. and 8 p. m. simultaneous ob- 


servations. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for 29 stations selected 
out of 82 that maintain continuous thermograph records. 

The distribution of the observed monthly mean temperature of 
the air over the United States and Canada is shown by the 
dotted isotherms on Chart IV; the lines are drawn over the 
Rocky Mountain Plateau region, although the temperatures 
have not been reduced to sea level, and the isotherms, there- 
fore, relate to the average surface of the country occupied by 
our observers; such isotherms are controlled largely by the 
local topography, and should be drawn and studied in con- 
nection with a contour map. 

The highest mean temperatures were: In the United States, 
Jacksonville, 83.4; Yuma, 83.0; Phoenix, Port Eads, and 
Montgomery, 82.6; Key West, 82.2. In Canada, Swift Cur- 
rent and Ottawa, 60.7; Kamloops, 64.4; Winnipeg and To- 
ronto, 60.8; Port Stanley, 60.6; Montreal, 60.3. The lowest 
were: In the United States, Tatoosh Island, 53.7; Sault Ste. 
Marie, 53.8; Eastport, 54.0; Port Angeles, 54.1; Duluth, 
54.2; Marquette, 54.6. In Canada, St. Johns, N. F., 47.2; 
Grindstone, 49.9; Farther Point, 51.2; Yarmouth, 53.0; Syd- 
ney, 53.2; Port Arthur, 54.8; White River, 55.0. 

As compared with the normal for June, the mean temperature 
for the current month was in excess in the South Atlantic 
and Gulf States and on the north Pacific Coast. It was defi- 
cient in the Lake Region, New England, and Maritime Proy- 
inces. 

The greatest excesses were: In the United States, Jackson- 
ville and Wichita, 3.4; Montgomery, 3.1; Savannah, 3.0; 
Atlanta, 2.9; Port Eads, 2.7; Augusta, 2.6; Topeka, 2.5; As- 
toria and Keokuk, 2.1. In Canada (by the means of 8 a. m. 
and 8 p.m. observations), Swift Current, 2.7; Edmonton, 1.6. 
The deficits were: In the United States, Sault Ste. Marie, 6.0; 
Minneapolis and Portland, Me., 4.1; Northfield, 3.7; Duluth 
and Boston, 3.6; Harrisburg, 3.3. In Canada (for 8 a. m. 
and 8 p. m., eastern time), St. Johns, N. F., and Montreal, 
4.2; Quebec, 3.9; White River, 3.7; Chatham, 2.9. 

Considered by districts the mean temperatures of the cur- 
rent month show departures from the normal as given in 
Table I. The greatest positive departures were: South At- 
lantic, 1.6; east Gulf, 2.1. The greatest negative departures 
were: New England, 2.5; lower Lake, 2.4; upper Lake, 2.1. 

The years of highest and lowest mean temperatures for June 
are shown in Table I of the Review for June, 1894. The 
mean temperature for the current month was the highest on 
record at: Jacksonville, 83.4; Montgomery, 82.6; Jupiter, 
81.0. It was the lowest on record at: Sault Ste. Marie, 53.8; 
Marquette, 54.6; Northfield, 57.4; Portland, Me., 58.2; Woods 
Hole, 60.2; Narragansett Pier, 61.8; Vineyard Haven, 63.0; 
Albany, 64.6; Harrisburg, 67.2. 

The maximum and minimum temperatures of the current 
month are given in TableI. The highest maxima were: 107, 
Pheenix (21st) ; 106, Yuma (frequently) ; 105, Fresno (30th) ; 
104, Red Bluff (6th). The lowest maxima were: 66, Tatoosh 
Island (19th); 69, Eureka (11th); 70, Port Angeles (20th) 
and Eastport (26th); 73, Woods Hole (16th). The highest 
minima were: 72, Port Eads (5th); 71, Jupiter (frequently) ; 
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70, Key West (8th); 69, New Orleans (frequently) and Pen- 


sacola (6th); 68, Tampa (10th), Jacksonville (20th ), Charles- 
ton (9th). The lowest minima were: 31, Idaho Falls (2d) 
and Marquette (5th); 32, Sault Ste. Marie (7th), Moorhead 
(frequently), Huron and Williston (6th). 

The years of highest maximum and lowest minimum tempera- 
twres for June are given in the last four columns of Table I of 
the Review for June, 1896. During the current month the 
maximum temperatures were equal to or above the highest 
on record at: Amarillo, Wichita, and Concordia, 102; Topeka 
and Savannah, 100; Duluth,99; Omaha, Keokuk, and Daven- 
port, 98; Kansas City, 97; St. Paul, 94. The minimum tem- 
peratures were equal to or below the lowest on record at: 
Marquette and Idaho Falls,31; Sault Ste. Marie, 32; Duluth 
and La Crosse, 33; Green Bay, 34; Grand Haven, 37; Du- 
buque, 40; Columbia, Mo.,42; Washington, D. C.,43; Wichita, 
44; Oklahoma and Springfield, Mo., 46; Kansas City, 48; 
Memphis, 57. 

The greatest daily range of temperature and the data for com- 
puting the extreme and mean monthly ranges are given for each 
of the regular Weather Bureau stations in Table I. The 
largest values of the greatest daily ranges were: Williston 
and Idaho Falls, 45; Pueblo, 44; Carson City and Baker 
City, 41; Miles City, Denver, and Phcenix,40. The smallest 
values were: Key West, 13; Hatteras, 14; San Diego, 15; 
Block Island, Woods Hole, and Corpus Christi, 16; Nan- 
tucket and Port Eads, 17; Galveston, Fort Canby, and Tatoosh 
Island, 18; Eureka, 19. 

Among the extreme monthly ranges the largest were: Wil- 
liston, 69; Moorhead, 64; Bismarck, 62; Carson City and 
North Platte, 61; Salt Lake City, Huron, and Minneapolis, 
60. The smallest values were: San Diego,16; Key West and 
Tatoosh Island, 20; Port Eads, Jupiter, and Hatteras, 22. 

Accumulated monthly departures from normal temperatures 
from January 1 to the end of the current month are given in 
the second column of the following table, and the average 
departures are given in the third column, for comparison with 
the departures of current conditions of vegetation from the 
normal condition. 

















Accumulated Accumulated 
departures. | | departures. 
Ene —_ — 
Districts. P Districts. | P 
ver- || | Aver- 
Total. age. ! | Sota. age. 
° ° | | o o 
New England ............- -++ 3.1 | + 0.5 || Ohio Valley and Tenn...) — 1.7 | — 03 
Middle Atlantic........... ' 0.7 | + 0.1 || North Dakota............ —5.6| —0.9 
South Atlantic ............ + 1.1 | + 0.2 || Northern Slope.......... |— 0.2 | 0.0 
Florida Peninsula......... | + 1.4 | + 0.2 | Southern Slope........... i}—0.6| —0.1 
BNE GEE cw teceeseecececese + 1.1| + 0.2 | Southern Plateau ........ i— 4.5| —0.8 
WOU GEE cccccccccecoscces + 5.1 | + 0.8 |) Middle Plateau .......... —5.6| — 0.9 
Lower Lake ... .... 60s. e0es + 1.4| + 0.2 || Middle Pacific............ ;}—2.2; —0.4 
Upper Lake .......--..006+ + 6.2 | + 1.0 || Bouth Pacific............. —3.5| — 0.6 
Upper Mississippi Valley..| + 1.2 | + 0.2 
Missouri Valley ........... + 0.6 | + 0.1 
Middle Slope.............. + 2.7 0.4 
Northern Plateau......... + 9.0) + 1.5 
North Pacific............. 0.4 | 4+ 0.1 i 
| 
—_ -_ 
MOISTURE. 


The quantity of moisture in the atmosphere at any time 
may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-point for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 p. m., daily, is given in Table I. 

The rate of evaporation from a special surface of water 
on muslin at any moment determines the temperature of 
the wet-bulb thermometer. The mean wet-bulb temperature 


is now published in Table I; it is always intermediate, and 











generally about half way between the temperature of the air 
and of the dew-point. The quantity of water evaporated 
in a unit of time from the muslin surface may be considered 
as depending essentially upon the wet-bulb temperature, the 
dew-point, and the wind. 

The relative humidity, or the ratio between the moisture 
that is present in the air and the moisture that it would con- 
tain if saturated at its observed temperature is given in 
Table I as deduced from the 8 a. m. and 8 p. m. observations. 
The general average for a whole day or any other interval 
would properly be obtained from the data given by an evapo- 
rometer, but may also be obtained, approximately, from fre- 
quent observations of the relative humidity. 


—_ — 


PRECIPITATION. 


LIn inches and hundredths. ] 


The distribution of precipitation for the current month, as de- 
termined by reports from about 2,500 stations, is exhibited 
on Chart III. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
was largest, exceeding 8 inches in a small portion of western 
Missouri; it exceeded 6 inches in central New England, cen- 
tral Florida, Georgia, and South Carolina, western Arkansas, 
and a large portion of Missouri. Little or no rain fell over 
the southern Plateau Region and southern California. 

The larger values for regular stations were: Tampa, 8.46; 
Kansas City, 7.09; Cairo, 6.87; Concordia, 6.82; Hatteras, 
5.76. In Canada, Bermuda, 9.57. 

Details as to excessive precipitation are given in Tables XI 
and XII. 

The diurnal variation, as shown by tables of hourly means 
of the total precipitation, deduced from the self-registering 
gauges kept at the regular stations of the Weather Bureau, 
is not now tabulated. 

The current departures from the normal precipitation are 
given in Table I, which shows that precipitation was in ex- 
cess in parts of Kansas, Missouri, Illinois, Wisconsin, and 
New England. It was especially deficient on the central Gulf 
coast, Iowa, and southern Kansas. 

The large excesses were: Minneapolis, 5.2; Green Bay, 4.3; 
St. Paul, 3.8; Havre, 3.4; Cairo and Concordia, 2.4. The 
large deficits were: Galveston, 4.5; Port Eads, 4.2. 

The average departure for each district is given in Table 
I. By dividing each current precipitation by its respective 
normal the following corresponding percentages are obtained. 
(precipitation is in excess when the percentage of the normal 
exceeds 100): 

Above the normal: New England, 107; North Dakota, 118; 
upper Mississippi, 111; southern Plateau, 179; northern 
Plateau, 185; north Pacific, 104; middle Pacific, 139. 

Below the normal: Middle Atlantic, 78; south Atlantic, 
84; Florida Peninsula, 84; east Gulf, 58; west Gulf, 69; 
Ohio Valley and Tennessee, 74; lower Lake, 75; upper Lake, 
92; Missouri Valley, 95; northern Slope, 96; middle and 
southern Slopes, 94; middle Plateau, 55; south Pacific, 0.00. 

In Canada, Professor R. F. Stupart says: “The rainfall has 
been above the average in British Columbia and over the 
greater portion of the Northwest Territories, on the higher 
lands of Ontario, in Prince Edward Island, over the greater 
part of Nova Scotia and in southern New Brunswick. Excess- 
ive rains fell during thunderstorms in Alberta and Assiniboia. 

The years of greatest and least precipitation for June are 
given in the Review for June, 1890. The precipitation 
for the current month was the greatest on record at: 
Green Bay, 7.56; Havre, 6.39; Pueblo, 2.13. It was the least 
on record at: Port Eads, 0.00;- Chattanooga, 1.03; Miles 
City, 1.23; Omaha, 1.48; Nashville, 1.82. 
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The total neniiiand amie departures from Jennaies 1 to 
the end of the current month are given in the second column 
of the following table: The third column gives the percent- 
age of the current accumulated precipitation relative to its 
normal value. 
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Florida Peninsula ........ | -++- 4.6 122 || New England ........... | — 0.80 96 
Ohio Valley and Tenn..... + 1.20| 105 || Middle Atlantic.......... — 2.40 | 49 
Upper Mississippi Valley.| + 2.30 | 113 || South aeae bndbtcin see) — 2.30 | 91 
Missouri Valley........... + 0.50 8b 6 TS — 3.90 | 87 
Middle Slope .......... | 108 | West Gulf... — 3.90 | 83 
Southern Slope........ 119 | Lower Lake . +| — 2.10 88 
Southern Plateau. ... 194 | Upper Lake...... -| — 0.60 97 
Middle Plateau ....... 101 || Northern Slope . vee] — 0.90 | 90 
Northern Plateau 1083 || North Pacific.... ........ — 1.80 | 94 
South Pacific.......... - 110 || Middle Pacific. .......... | — 2.20 88 
North Dakota............. 100 
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SNOWFALL, 


The total monthly snowfall at each station is given in Tables I 
and II. The chart of geographical distribution is omitted 
for this month. 

The reported snowfalls may be classified as follows: Cali- 
fornia, 2 stations; Colorado, 17 stations, with amounts rang- 
ing from Trace to 10 inches; Idaho,2; Michigan, 2; Minne- 
sota, 1; Montana, 4; Nevada, 9; New Jersey, 1; Utah, 1 


HAIL. 


The following are the dates on which hail fell in the 
respective States: 

Alabama, 3, 8, 23, 26. 
California, 14, 15, 16. 
necticut, 14, 15, 16. 
Idaho, 1, 6, 7, 8, 13, 16, 17, 19, 21, 
14, 16, 18, 19, 20, 23, 24. Indiana, 3, 11, 18,17 to 20,24. In- 
dian Territory, 14. Iowa, 5, 10, 14, 18, 19, 22, 23, 24, 29. 
eye 2, 5, 7, 8, 10, 14, 17, 19 to 26, 29, 30. Kentucky, 1 2 
13, 17 to 20, 24. Louisiana, 3, 6, 12, 22. Maine, 25, 29. 
Maryland, 13, 15,25. Massachusetts, 13, 15. Michigan, 5, 6, 
7, 15, 30. Minnesota, 1, 10, 16 to 19, 22,27. Mississippi, 14, 
19, 20, 22, 26. Missouri, 2, 3, 4, 7, 10, 13, 15, 18, 19, 21 to 26. 


Arizona, 29, 30. Arkansas, 1, 3, 27. 
Colorado, 1 to 13 21,25 to 29. Con- 
Georgia, 4, 13, 15, 16, 19, 20, 21, 24. 
24 td 27. Illinois, 1, 11 to 


Montana, 4, 7, 14, 15, 17, 21, 22, 26,27. Nebraska, 11, 17 to 
21, 24, 25, 26. Nevada, 2, 9, 15, 16, 18, 23, 25, 26, ‘27. New 
Jersey, 12, 20, 25, 30. New Mexico, 1, 11, 12, 26. New York, 
1,15. North € ‘arolina, 4, 7, 12, 15, 16, 17, 19, 24, 28, 29. 
North Dakota, 8, 18. Ohio, 10, 13, 16, 19. Oklahoma, 1, 4, 
13, 14, 17, 18. Oregon, 17, 19, 20, 21, 30. Pennsylvania, 1, 


13, 25. a7. 
Dakota, 2 2, 5, 6, 14, 15, 16, 19, 21, 
24. Texas, 1, 3, 4,6, 14. Utah, 9 
Virginia, 4, 9, 12, 13, 16, 17, 20. 


South Carolina, 4, 5,7, 8, 15, 17, 18, 23, 24, South 
28, 28. Tennessee, 3, 16, 17, 
9, 13, 15,17. Vermont, 13. 
Washington, 26. West Vir- 


ginia, 12, 13, 16, 18, 20, 29. Wisconsin, 15, 16, 17, 19, 22, 23. 
Wyoming, 2, 7, 29. 
SLEET. 


The only States reporting sleet were: Minnesota, Ist, 5th. 


Montana, 2d, 17th. 
—>> -— = 


WIND. 


The prevailing winds for June, 1897, viz, those that were 
recorded most frequently, are shown in Table I for the regu- 
lar Weather Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m. and 8 p. m., are given in Table VIII. 
These latter resultants are also shown graphically on Chart 





IV, where the none Sou ethene’ * to goers arrow norte the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 

Mazxin.um wind velocities are given in Table I, which also 
gives the altitudes of the Weather Bureau anemometers above 
the ground. Maxima of 50 miles or more per hour were re- 
ported during this month at regular stations of the Weather 
Bureau as follows (maximum velocities are averages for five 
minutes; extreme velocities are gusts of shorter duration, 
and are not given in this table): 
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ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table LX, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

Thunderstorms.—The dates on which the number of reports 
of thunderstorms for the whole country were most numerous 
were: 3d, 268; 15th, 334; 16th, 258; 19th, 325; 24th, 283; 
25th, 252. 

Reports were most numerous in: Florida, 239; Illinois, 
329; Missouri, 527; North Carolina, 244; Ohio, 316. 

Thunderstorm days were most numerous in: Florida, 30 
days; Kansas, Missouri, and South Carolina, 29; Georgia, 
Louisiana, and North Carolina, 27; Illinois and Colorado, 26 

In Canada.—Thunderstorms were reported as follows: 
Halifax, 18th; Grand Manan, 16th, 18th, 28th; Yarmouth, 
30th; Charlottetown, 18th, 26th; Father Point, 25th; Que- 
bec, 12th, 15th, 21st, 24th, 25th : Montreal, 13th, 24th; Rock- 
liffe, 6th, 7th, 12th; Toronto, 23d, 24th; White River, 12th; 
Port Stanley, 3d, 15th, 16th, 20th, 30th; Saugeen, 6th; Parry 
Sound, 23d; Port Arthur, 29th; Winnipeg, 10th, 14th, 28th, 
30th; Qu’ Appelle, 14th, 15th, 18th; Banff, 7th, 8th, 15th, 
22d, 27th, 28th, 29th; Swift Current, 8th, 13th, 15th, 20th, 
30th ; Calgary, 7th, 15th, 20th, 21st; Prince Albert, 15th; Ed- 
monton, 16th, 30th; Battleford, 30th. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full moon, 
viz, from the 10th to the 18th, inclusive. On the remaining 
twenty-one days of this month 37 reports were received, or 
an average of about 1 per day. The dates on which the num- 
ber of reports of auroras for the whole country especially ex- 
ceeded this average were: 16th and 27th. 

Reports were most numerous in: Illinois, New Hampshire, 
and Ohio, 6; North Dakota, 5; Minnesota, 4. 

The number of reports was a large percentage of the num- 
ber of observers in: Delaware, 50; New Hampshire, 26; 
North Dakota, 13. 

In Canada. eS were reported as follows: Yarmouth, 
16th; Father Point, 2d; Quebec, 2d, 16th, 18th, 20th, 26th, 
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28th ; Montreal, 15th ; Toronto, 22d; White River, 16th ; Win-| 
nipeg, Ist, 19th; Minnedosa, 3d. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 23 regular stations 
of the Weather Bureau by its photographic, and at 38 by its 
thermal effects; at one of these stations records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric records show seventy- 
fifth meridian time; for convenience the results are all given 
in Table X for each hour of local mean time. In order to 
complete the record of the duration of cloudiness these 
registers are supplemented by special personal observations 
of the state of the sky near the sun in the hours after sunrise 
and before sunset, and the cloudiness for these hours has 
been added as a correction to the instrumental records, whence 
there results a complete record of the duration of sunshine 
from sunrise to sunset. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at all stations during the 
daytime, and is given in the column “average cloudiness” in 
Table I; its complement, or percentage of clear sky, is given | 





in the last column of Table X for the 60 stations at which | 
instrumental self-registers are maintained. 


COMPARISON OF DURATIONS AND AREAS. 


The sunshine registers give the durations of effective sunshine 
whence the durations relative to possible sunshine are derived ; 
the observers’ personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 
the sky, the percentages of duration and of area agree closely. | 
For the sake of comparison, these percentages have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental records | 
of percentages of durations of sunshine are almost always | 
larger than the observers’ personal estimates of percentages | 
of area of clear sky; the average excess for May, 1897, is 
12 per cent for photographic and 12 per cent for thermo- 
metric records. : 

The details are shown in the accompanying table, in which 


the stations are arranged according to the total possible dura- 
tion of sunshine, and not according to the observed duration. 
Difference between instrumental and personal observations of sunshine. 
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CLIMATE AND CROP SERVICE. 


By James Beary, Chief of Climate and Crop Service Division. 


The following extracts relating to the general weather con- 
ditions in the several States and Territories are taken from) 
the monthly reports of the respective sections of the Climate 
and Crop Service. The name of the section director is given 
after each summary. 

Snowfall and rainfall are expressed in inches. 

Alabama.—The mean temperature was 80.9°, or 3.1° above normal; 
the highest was 105°, at Hamilton on the 27th and at Pineapple on the 
29th, and the lowest, 44°, at Maple Grove on the Ist. The average 
precipitation was 1.85, or 2.95 below normal; the greatest monthly 
amount, 4.42, occurred at Newburg, and the least, 0.25, at Brewton.— 
FP. P. Chaffee. 


‘den’s 


Arizona.—The mean temperature was 78.3°, or 1.3° above normal; 
the highest was 113°, at Fort Mojave on the 4th, and the lowest, 31°, 
at Williams on the 16th. The average precipitation was 0.09, or 0.27 
below normal; the greatest amount, 0.75, occurred at Cedar Springs, 


while none fell at nineteen stations.— W. 7. Blythe. 


Arkansas.—The mean temperature was 78.2°, or 1.3° above normal; 
the highest was 106°, at Jonesboro on the 12th and at Warren on the 


22d, and the lowest, 41°, at Jonesboro on the Ist and 5th and at Silver 


Springs on the 4th. The average precipitation was 3.46, or 0.59 below 
normal; the greatest monthly amount, 6.90, occurred at Dallas, and the 


least, 0.60, at Arkansas City.—F’. H. Clarke. 


California.—The mean temperature was 69.8°, or 1.0° below normal; 
the highest was 118°, at Volcano Springs, and the lowest,}26°, at Sned- 
nch. The average precipitation was 0.46, or 0.15 above nor- 
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mal; the greatest monthly amount, 5.76, occurred at Fordyce Dam; at 
most stations no rain fell.—Alezander Mc Adie. 

Colorado.—The mean temperature was 60.8°, or 0.4° below normal; 
the highest was 103°, at Lamar on the 23d, and the lowest, 19°, at Alma 
on the 6th and at Breckenridge on the 17th. The average precipitation 
was 1.80, or 0.53 above normal; the greatest monthly amount, 5.53, oc- 
curred at Gold Hill, and the least, 0.24, at Garnett.—/. H. Brandenburg. 

Florida.—The mean temperature was 82.0°, or 2.0° above normal; the 
highest was 102°, at De Funiak Springs on the 19th, and the lowest, 58°, 
at Emerson on the 4th and at Lake Butler on the 3d. The average pre- 
cipitation was 4.96, or 1.10 below normal; the greatest monthly amount, 
9.35, occurred at Sebastian, and the least, 2.05, at Pensacola.—A. J. 
Mitchell. 

Georgia.—The mean temperature was 80.8°, or 2.9° above normal; the 
highest was 104°, at Leverett on the 14th and 27th, at Allentown on the 
28th, at Poulan on the 18th, and at Quitman on the 29th; the lowest 
was 47°, at Dahlonega and Ramsey on the Ist. The average precipita- 
tion was 3.51, or 1.36 below normal; the greatest monthly amount, 8.16, 
occurred at Jesup, and the least, 0.91, at Adairsville.—J. B. Marbury. 

Idaho.—The mean temperature was 59.2°; the highest was 101°, at 
Boise on the 12th, and the lowest, 24°, at Martin on the Ist. The aver- 
age precipitation was 1.33; the greatest monthly amount, 3.96, occurred 
at Murray, and the least, 0.10, at Minidoka.—D. P. McCallum. 

Iinois.—The mean temperature was 71.0°, or 0.2 below normal; the 
highest was 102°, at Clear Creek and Minonk onthe 14th, and the low- 
est, 34°, at Chemung and Scales Mound on the Ist. The average pre- 
cipitation was 4.57, or 0.03 below normal; the greatest monthly amount, 
9.10, occurred at Chester, and the least, 0.92, at Galva.—C. H. Linney. 

Indiana.—The mean temperature was 70.6°, or 1.5° below normal; 
the highest was 99°, at La Porte on the 15th, and the lowest, 36°, at La 
Porte on the Ist and 8th. The average precipitation was 4.31, or 0.26 
above normal; the greatest monthly amount, 6.76, occurred at Kokomo, 
and the least, 1.65, at South Bend.—C. F. R. Wappenhans. 

Jowa.—The mean temperature was 69.1°, or 0.5° below normal; the 
highest was 103°, at Sigourney on the 17th, and the lowest, 29°, at De- 
corah and Lansing on the Ist. The average precipitation was 3.81, or 
0.78 below normal; the greatest monthly amount, 9.38, occurred at Keo- 
sanqua, and the least, 1.03, at Rockwell City.—G@. M. Chappel. 

Kansas.—The mean temperature was 76.6°, or 2.7° above normal; the 
highest was 113°, at Lakin on the 19th, and the lowest, 38°, at Norton 
and Salina on the 4th. The average precipitation was 3.46, or 0.42 be- 
low normal; the greatest monthly amount, 11.01, occurred at Ottawa, 
and the least, 0.25, at Ulysses.—7. B. Jennings. 

Kentucky.—The mean temperature was 73.4°, or 1.1° below normal; 
the highest was 101°, at Shelbyville on the 15th and at Greensburg on 
the 30th, and the lowest, 41°, at Middlesboro on the Ist. The average 
precipitation was 3.61, or 0.47 below normal; the greatest monthly 
amount, 7.36, occurred at Blandville, and the least, 0.80, at Bowling 
Green.—Frank Burke. 

Louisiana.—The mean temperature was 80.9°, or 1.5° above normal; 
the highest was 105°, at Amite on the 23d, and the lowest, 52°, at 
Mansfield on the 5th. The average precipitation was 3.80, or 2.15 be- 
low normal; the greatest monthly amount, 9.55, occurred at Oberlin, 
while no rain fell at Port Eads.—R. #. Kerkam. 

Maryland and Delaware.—The mean temperature was 68.5°, or 3.5° 
below normal; the highest was 97°, at Taneytown on the 30th, and the 
lowest, 29°, at Sunnyside on the 2d. The average precipitation was 
2.80, or 0.66 below normal; the greatest monthly amount, 6.46, occurred 
at Sunnyside, and the least, 0.82, at Port Deposit.—F. J. Walz. 

Michigan.—The mean temperature was 61.5°, or 5.2° below normal; 
the highest was 96°, at Baldwin on the 15th, and the lowest, 12°, at 
Humboldt on the 18th. The average precipitation was 2.41, or 0.77 
below normal; the greatest monthly amount, 5.39, occurred at Olivet, 
and the least, 0.64, at Bay City.—C. F. Schneider. 

Minnesota.—The mean temperature was 62.5°, or 4.0° below normal; 
the highest was 102°, at Mazeppa on the lith, and the lowest, 18°, at 
Tower on the Ist. The average precipitation was 5.40, or 1.78 above 
normal; the greatest monthly amount, 9.75, occurred at Lake City.— 
T. 8. Outram. 

Mississippi.—The mean temperature was 81.2°, or 2.1° above normal; 
the highest was 111°, at Columbus on the 24th, and the lowest, 50°, at 
Batesville on the 5th and 6th, and at Corinth on the Ist. The average 
precipitation was 1.10, or 3.15 below normal; the greatest monthly 
amount, 4.94, occurred at Austin, and the least, 0.15, at Water Valley.— 
R. J. Hyatt. 

Missouri.—The mean temperature was 73.6°, or nearly normal; the 
highest was 102°, at Sublett on the 17th, Princeton on the 23d, and 
New Madrid on the 30th; the lowest was 38°, at Liberty on the 4th 
and Potosi on the 6th. The average precipitation was 6.18, or 1.42 
above normal; the greatest monthly amount, 11.67, occurred at Concep- 
tion, and the least, 2.30, at Oto.—A. #. Hackett. 

Montana.—The mean temperature was 60,0°, or 2.0° below normal; the 
highest was 105°, at Glendive on the 13th, and the lowest, 20°, at St. 
Paul’s Mission on the 2d and 17th. The average precipitation was 3.64, 
or 1.00 above normal; the greatest monthly amount, 7.48, occurred at 
Kipp, and the least, 0.68, at St. Paul’s Mission.—R. M. Crawford. 








Nebraska.—The mean temperature was 69.5°, or 0.3° above normal; 
the highest was 106°, at Gothenburg on the 22d, and the lowest, 35°, at 
Albion on the 8th and at Lodgepole on the 16th. The average precipi- 
tation was 3.60, or 0.32 below normal; the greatest monthly amount, 
12.25, occurred at Red Cloud, and the least, 0.67, at Gering.—G. A. 
Loveland, 

Nevada.—The mean temperature was 62.8°, or 2.7° below normal; the 
highest was 1.12°, at St. Thomas on the 8th, and the lowest, 20°, at 
Hamilton on the 2d. The average precipitation was 0.37, or the nor- 
mal amount; the greatest monthly amount, 1.22, occurred at Battle 
Mountain, while none fell at Tecoma.—R. F. Young. 

New England.—The mean temperature was 60.7°, or 4.1° below nor- 
mal; the highest was 92°, at Plymouth, N. H., on the 24th, and the 
lowest, 30°, at West Milan, N. H., on the 2Ist. The —- precipita- 
tion was 4.62; the greatest monthly amount, 8.68, occurred at Cornish, 
Me., and the least, 1.64, at Nantucket, Mass. Rain occurred in portions 
of this district every day except two, and was almost continuous from 
the 3d tothe 15th. The most remarkable falls occurred on the 9th and 
10th, particularly in the interior. This storm became a matter of serious 
concern in some localities, as it produced overflowing rivers, undermined 
railroad tracks and ay tg and threatened damage far in excess of 
that caused by spring floods. Bridges were carried away in Vermont 
and New Hampshire and large tracts of land were flooded in the Con- 
necticut River Valley. Western Connecticut and Massachusetts and 
southern Vermont and New Hampshire received the greatest falls 
during this storm.—J. W. Smith. 

New Jersey.—The mean temperature was 66.1°, or 2.6° below normal 
the highest was 95°, at Vineland on the 30th, and the lowest, 35°, at 
Charlotteburg on the 27th. The average precipitation was 3.38, or 0.27 
below normal; the greatest monthly amount, 5.50, occurred at Sergeants- 
ville, and the least, 2.12, at Clayton.—Z. W. MeGann. 

New Mexico.—The mean temperature was a little below normal; the 
highest was 106°, at Eddy on the 23d and Puerto de Luna on the 24th, 
and the lowest, 22°, at Winson’s on the 18th. The precipitation was 
very unevenly distributed; the greatest monthly amount, 5.51, occurred 
at Ocate, while none fell at Olio.—H. B. Hersey. 

New York.—The mean temperature was 61.8°, or 4.2° below normal; 
the highest was 93°, at Avon on the 24th and Brentwood on the 30th, 
and the lowest, 29°, at New Lisbon on the 2d. The average precipita- 
tion was 3.43, or 0.04 below normal; the greatest monthly amount, 6.72, 
occurred at Gloversville, and the least, 1.03, at Madison Barracks.— 
R. M. Hardinge. 

North Carolina.—The mean temperature was 74.8°, or 0.5° above nor- 
mal; the highest was 100°, at Saxon on the 16th and Chapel Hill, 
Rockingham, and Tarboro on the 30th; the lowest was 40°, at Linville 
on the Ist. The average precipitation was 3.99, or about 0.50 below 
normal; the greatest monthly amount, 8.84, occurred at Flat Rock, and 
the least, 1.42, at Willington.—C. F. von Herrmann. 

North Dakota.—The mean tem perature was 61.7°, or 2.9° below normal; 
the highest was 109°, at Portal on the 14th, and the lowest, 20°, at 
Woodbridge on the 7th. The average precipitation was 3.75, or 0.09 
below normal; the greatest monthly amount, 10.40, occurred at McKin- 
ney, and the least, 0.20, at Grafton.—B. H. Bronson. 

Ohio.—The mean temperature was 68.1°, or 2.0° below normal; the 
highest was 102°, at Bethany on the 15th, and the lowest, 31°, at Hill- 
house on the 2Ist. The average precipitation was 2.85, or 0.97 below 
normal; the greatest monthly amount, 6.92, occurred at Pomeroy, and 
the least, 0.92, at St. Ignatius College, Cleveland.—H. W. Richardson. 

Oklahoma.—The mean temperature was 77.4°; the highest was 109°, 
at Alva on the 22d, and the lowest, 36°, at Prudence on the 4th. The 
average precipitation was 3.12; the greatest monthly amount, 7.77, oc- 
curred at Purcell, and the least, 1.16 at Woodward.—J. J. Widmeyer. 

Oregon.—The mean temperature was 60.2°, or 1.7° above normal; the 
highest was 94°, at Grants Pass and Pendleton on the 6th, and 
Riverside on the 12th; the lowest was 19°, at New Bridge on the 10th. 
The average precipitation was 2.15, or 0.15 above normal; the greatest 
monthly amount, 6.83, occurred at Bay City, and the least, 0.51, at 
Arlington.—B. F. Pague. 

Pennsylvoania.—The mean temperature was 64.°8, or 4.2° below normal; 
the highest was 96°, at Aqueduct on the 25th, and Coatesville, 
Gettysburg, and Lebannon on the 30th; the lowest was 28°, at Saegers- 
town and Shingle House on the 2d. The average precipitation was 
3.38, or 0.69 below normal; the greatest monthly amount, 6.42, occurred 
at Neshaminy, and the least, 1.11, at Cannonsburg.—7’. F. Townsend, 

South Carolina.—The mean temperature was 79.2°, or 1.7° above 
normal; the highest was 103°, at Gillisonville on the 27th, and the 
lowest, 49°, at Holland on the Ist. The average precipitation was 5.44, 
or 0.82 above normal; the greatest monthly amount, 11.75, occurred at 
Pinopolis, and the least, 1.32, at Mount Carmel.—J. W. Bauer. 

South Dakota.—The mean temperature was 65.0°, or 1.5° below 
normal; the highest was 104°, at Cherry Creek on the 12th, and the 
lowest, 24°, at Castlewood on the 7th. The average precipitation was 
3.44, or 0.25 below normal; the greatest monthly amount, 7.76, occurred 
at Watertown, and the least, 0.21, at Edgemont.—S. W. Glenn. 

Tennessee.—The mean temperature was 75.4°, or 1.2° above normal; 
the highest was 104°, at Milan on the 14th and at Savannah on the 23d, 
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and the lowest, 38°, at Erasmus on the Ist. The average precipitation 
was 2.94, or 1.31 below normal; the greatest monthly amount, 7.39, oc- | 
curred at Greenville, and the least, 0.78, at Pope.—Z7. (. Bate. 

Tezas.—The mean temperature for the State was 0.5° above the 
normal. There was a general deficiency over the panhandle and west 
Texas, ranging from 0.1° to 1.2°, and along the coast the temperature 
ranged from the normal to 1° below, except in the vicinity of Brazoria, 
where there was an excess. Over other portions of the State there was 
a general excess, except in the vicinity of Dallas, Waco, Fredericks- 
burg, and New Braunfels, where there was a slight deficiency. The 
excess ranged from 0.1° to 2.5° over north, central, and west Texas, 
and from 0.2° to 3.5° over southwest and east Texas, with the greatest 
in the vicinity of Hearne. The highest was 111°, at Childress on the 
24th, and the lowest, 42°, at Sierra Blanca on the 30th. The average 
precipitation for the State was 0.81 below the normal. There was a 
general deficiency, except over the northern portion of central Texas, 
the western portions of north and west Texas, and in the vicinity of 
Cuero, Luling, San Marcos, and Boerne, where there was an excess 
ranging from 0.03 to 2.13, with the greatest in the vicinity of Fort 
Worth. The deficiency ranged from 0.01 to 3.53 over east and south- 
west Texas, the east portions of west and north Texas, the panhandle, 
and the southern portion of central Texas, and from 0.91 to 5.55 over 
the coast district, with the greatest deficit in the vicinity of Houston. 
The greatest monthly amount, 9.20, occurred at Temple, and the least, 
trace, at Fort Stockton.—/. M. Cline. 

Utah.—The mean temperature was 63.2°; the highest was 104°, at 
Manti on the 22d, and the lowest, 20°, at Soldier Summit on the 2d. 


The average precipitation was 0.24; the greatest monthly amount, 0.77, | 


occurred at Thistle, and the least, trace, at Cisco and Giles.—J. H. Smith. 


Virginia.—The mean temperature was 71.7°, or 2.0° below normal; 
the highest was 103°, at Farmville on the 25th, and the lowest, 30°, at 
Guinea on the 2d. The average precipitation was 3.18, or 0.50 below 
normal; the greatest monthly amount, 11.56, occurred at Guinea, and 
the least, 0.71, at Spottsville.—Z. A. Heans, 

Washington.—The mean temperature was 61.4°, or 2.4° above normal; 
the highest was 100°, at Kennewick on the 30th, and the lowest, 28°, at 
Cascade Tunnel on the I14th and 17th. The average precipitation was 
2.22, or 0.28 above normal; the greatest monthly amount, 5.33, occurred 
at North Bend, and the least, 0.30, at Sunnyside.—Z. N. Salisbury. 

West Virginia.—The mean temperature was 69.3°, or about 3.0° below 
normal; the highest was 96°, at Point Pleasant on the 30th, and the 
lowest, 35°, at Burlington on the 4th and at Nuttallburg on the Sth. 
The average precipitation was 4.51, or about normal; the greatest 
monthly amount, 6.77, occurred at Parkersburg, and the least, 1.31, at 
Burlington.—H/. L. Ball. 

Wisconsin.—The mean temperature was 63.2°, or 3.6° below normal; 
the highest was 100°, at Medford and White Hall on the 14th, at City 
Point on the 15th, and at Prairie du Chien on the 17th; the lowest was 
22°, at Barron and Spooner on the Ist. The average precipitation was 
5.41, or 1.50 above normal; the greatest monthly amount, 9.86, occurred 
at Amherst, and the least, 2.95, at Crandon.— W. M. Wilson. 

Wyoming.—The mean temperature was 60.4°, or about normal; the 
highest was 104°, at Wamsutter on the 12th, and the lowest, 24°, at 
Fort Washakie on the 17th. The average precipitation was 1.47, or 
0.29 below normal; the greatest monthly amount, 4.19, occurred at Sun- 
dance, and the least, 0.03, at Wamsutter.—M. G. Renoe. 








RIVER AND FLOOD SERVICE. 


By Park Morarttt, Forecast Official, in charge of River and Flood Service. 


On June 4th at Vicksburg and on the 9th at New Orleans 
the Mississippi fell below the danger line; the river had 
been in flood eighty days at Vicksburg and seventy-five at 
New Orleans. 

All the rivers have now sunk to low summer stages, in 


many instances interrupting navigation. During the month 
local freshets of short duration occurred in the rivers of New 
York and North Carolina. 

The highest and lowest water, mean stage, and monthly 
range at 114 river stations are given in the accompanying 
table. Hydrographs for typical points on seven principal 
rivers are shown on Chart V. The stations selected for 
charting are: Keokuk, St. Louis, Cairo, Memphis, and Vicks- 
burg, on the Mississippi; Cincinnati, on the Ohio; Nashville, 
on the Cumberland; Johnsonville, on the Tennessee; Kansas 
City, on the Missouri; Little Rock, on the Arkansas; and 
Shreveport, on the Red. 

The following résumé of river stages and conditions of navi- 
gation in the respective streams is compiled from reports by 
the officials of the Weather Bureau at various river stations 
and section centers: 


Hudson River. (Reported by A. F. Sims, Albany, N. Y.)—The| 
regimen of the Hudson for the month would be uneventful were it not 
for the fact that the copious rains of the 8th and 9th caused an ab- 
normal June freshet. The river began to rise slowly on the afternoon 
of the 9th, and by 10 p. m. was within 4 feet of the string-piece of the 
wharves at Albany, N. Y. The water reached its highest point at 3 
p. m. of the 10th, and half the sidewalks on the west side of Quay 
street were awash. The People’s Line Steamer had to make her land- | 
ing at the high wharf near Van Rensselaer Island, as the upper wharf | 
was submerged. Reports from the tributaries say that the water was 
over the banks on the 9th, and that many acres of land under cultiva- 
tion were submerged and considerable damage caused by the overflow. 

On the morning of the 10th the water poured over the State dam at 
Troy to such a depth that the dam could be located only by a slight 
roughness in the current. The water has not been so high in June for 
twenty-five years. 

Susquehanna River and branches. (Reported by E. R. Demain, Harris- 
burg, Pa.)}—The rainfall averaged only about half the normal amount 
within the Susquehanna River basin, and consequently the stages of 
the water in nearly all streams of the system were below the average 
for June. In the lower Susquehanna a good stage was maintained 


notwithstanding the long period of dry weather, the water coming 


mostly from the north branch. At Harrisburg the average gauge read- 
ing was only 0.1 foot lower than for June, 1896, while the rainfall dur- 
ing the month was only half as great. On the West Branch excep- 
tionally low stages ruled and at Cedar Run and Sinnemahoning the 
water was below the zero of the gauge during the entire month. The 
gauge readings for this part of the system averaged 0.5 of a foot as 
against 2.1 feet in June, 1896. The Juniataaveraged about 1 foot lower 
than during the same period last year. The North Branch was the 
only river of the system reporting higher stages than last year, due, 
doubtless, to a heavier rainfall in the northern counties of Pennsyl- 


| vania and in New York State. 


Rivers of South Atlantic States. (Reported by E. A. Evans, Richmond, 
Va.; C. F. von Herrmann, Raleigh, a 3.; L. N. Jesunofsky, Charleston, 
8. C.; D. Fisher, Augusta, Ga.; and J. B. Marbury, Atlanta, Ga.)—The 
low water prevailing in the James River during May continued through- 
out June, and no changes of any importance were recorded. The 
weather over the James River basin was dry, and hence there was 
nothing to cause any increase in the low stage of water usual at this 
season. The extreme range of the river on the gauge was from —).2 
to 1.0 feet. On the lower river the water is becoming more than usu- 
ally brackish, owing to the decrease in the volume of fresh water com- 


| ing down the river. 


The precipitation throughout North Carolina for June was below the 
normal, and although the number of rainy days was large, and some 
heavy local rains occurred, the rainfall seemed to have a very slight 
influence on the stages of the rivers. The stages were irregular, Dut 
all low, declining gradually from the highest during the first decade to 
the lowest during the last. The Roanoke only attained a stage of 10 
feet, and that on one date. Navigation of the lower courses of the 
streams has been limited during the month, as is usually the case dur- 
ing June. Owing to the dry state of the soil, very heavy rains would 
now be required to cause dangerous rises in the rivers of North Carolina. 

The streams of South Carolina were at a very low stage from the 16th 
to the 30th. There was good steamboat water on the Wateree beyond 
Camden. Navigation was suspended on the Pedee at Cheraw, from 
the 16th to the 18th, and from the 27th to the 30th, but continued un- 
interrupted from Winyah Bay up to Drake. The Congaree was navi- 
gable to Granby Falls. There was but little traflic on the Edisto, the 
Little Pedee, the Lumber and Black rivers, throughout the month, on 
account of low water. The Lynch and Santee remained at navigable 
stages. 

Heavy rains in the upper portion of this State and in North Carolina 
on the 6th, 7th, and 8th caused moderate freshets on the upper Pedee, 
the upper Wateree, the Broad, and Congaree. At Camden the stream 
rose from a 10-foot stage on the 8th to a gauge reading of 20.0 feet, 
with heavy driftwood, on the 9th. The rains were unusually heavy 
in the upper part of Spartanburg County on the 6th and 7th. Lowland 
crops were covered with water tothe depth of 3 to 6 feet, and cultivated 
lands were badly washed. Two wooden bridges were swept away at 
Whitney, 10 miles above Spartanburg. Several cotton mills on the 
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tributaries of the Broad River were compelled to shut down until the 
freshet passed by. 

Less than the average amount of rainfall was received over the upper 
Savannah Valley during the month, in consequence of which no rise 
worthy of notice occurred in the river; in fact, for the thirty days the 
range was hardly 6 feet. This condition favored navigation, but at 
th.s season of the year traffic does not amount to a great deal. The 
crops in the river bottoms are progressing nicely and promise an enor- 
mous yield of corn if no disasters from high waters are encountered in 
the next three months. 

Mobile River and branches. (Reported by F. P. Chaffee, Montgomery, 
Ala., and W. M. Dudley, Mobile, Ala.)—There has been a gradual fall 
in the Alabama River and its tributaries to the close of the month, 
when stages at all stations were less than 2 feet. There has been an 
entire suspension of river traffic above Selma, which, however, is always 
of little importance at this season. 

The Mobile and Tombigbee have continued quite low during the en- 
tire month, and navigation on the upper Tombigbee has been difficult. 
The rains which occurred during the month were confined mostly to 
the coast district, being in the nature of local thunderstorms, and could, 
therefore, have no general effect on the rivers. There was but one 
general rain, on the 3d and 4th, only moderately heavy, and causing a 
slight rise of short duration, as considerable of the moisture was 
absorbed by vegetation. 

Ohio River and branches. (Reported by F. Ridgway, Pittsburg, Pa.; 
H. L. Ball, Parkersburg, W. Va.; S. 8. Bassler, Cincinnati, Ohio; F. 
Burke, Louisville, Ky.; P. H. Smyth, Cairo, Ill.; L. M. Pindell, Chatta- 
nooga, Tenn.; and H.C. Bate, Nashville, Tenn. )—The Ohio at Pittsburg 
continued to fall slowly during the first part of the month, and by the 
12th had reached so low a stage that it became necessary to raise the 
wickets at Davis Island Dam. By the last week of the month naviga- 
tion was practically suspended for all but very light craft. The packet 
lines were much inconvenienced by the low water, two steamers being 
so badly damaged by submerged timbers that it was necessary to place 
them in the dry docks for repairs. Both passenger and freight traffic, 
however, showed a decided increase during the month; 120,000 bushels 
of coal passed down through the lock at Davis Island during the month. 

The rivers of West Virginia during June were low, almost too low for 
good navigation. The Ohio at Parkersburg changed but little during 
the month, the range being 4 feet. Until the 28th the stages were suf- 
ficient for all boats, but on that date the large packets were tied up, 
owing to the low water. A small rise on the 30th released them from 
the tie-up. 

At Cincinnati the river continued —— falling during the first eight 
days of the month, and a slight rise in the upper Ohio on the 9th and 
10th came very op wrtunely, as the low water was becoming trouble- 
some, and news of boats sticking was not infrequent. The rise, though 
slight, helped to keep the boats going. Although low water prevailed 
the greater part of the month, the stage was not as low as is generall 
expected at this season of the year, and navigation was maintained. 
The crest of a small but very helpful rise passed Cincinnati on the 
morning of the 24th, after which date the river steadily fell. 

A good boating stage was maintained at Louisville throughout the 
month, the average being about 6 feet. 

The lower Ohio fell from the Ist until the middle of the month, the 
fall continuing at Paducah until the 16th, and at Cairo until the 17th. 
A slight rise set in at Evansville on the 14th and continued until the 
28th. This rise affected the stage at Paducah by the night of the 16th, 
brought the river to a stand at Cairo by the morning of the 18th, and 
with occasional slight rises out of the Cumberland and Tennessee, gave 
the river at Paducah and Cairo an upward tendency during the re- 
mainder of the month. 

The Cumberland River fell steadily until the 24th, when a slight rise 
was in evidence. Navigation was open to lower points all the month, 
from Nashville to Carthage for the last three days, but above Carthage 
it was closed the entire month. 

The Tennessee River was navigable during the entire month except 
at Bridgeport, where it was closed from June 1 toll, and from the 14th 
to 22d. the few heavy rains over the upper Tennessee caused slight 
rises, which kept the river at a nearly normal stage at Chattanooga. 
The heavy rainfall of over two inches at Rogersville, Tenn., between 
8a.m.of the 25th and 8 a. m. of the 26th, gave a slight rise over the 
entire river. On July 19 a cloud burst occurred at Wallace, Va., 5 
miles east of Bristol, Tenn. It caused an 8-foot tide in Beaver Creek, 
washing away a trestle and washing out 200 feet of track on the Nor- 
folk and Western Railroad; trains were delayed; bottom lands were 
submerged at Bristol; no rain fell at the latter point. This is the first 
time since 1893 that the river has been navigable to all boats the entire 
month. The month closed with the river falling slowly, but with a 
splendid boating tide. 

Mississippi River and minor branches. (Reported by P. F. Lyons, St. 
Paul, Minn.; M. J. Wright, Jr., La Crosse, Wis.; G. E. Hunt, Daven- 

rt, Iowa; F. Z. Gosewisch, Keokuk, Iowa; H. C. Frankenfield, St. 

uis, Mo.; P. H. Smyth, Cairo, Ill; 8. C. Emery, Memphis, Tenn.; 
R. J. Hyatt, Vicksburg, Miss.; R. E. Kerkam, New Orleans, La.; and 
C. Davis, Shreveport, La.)}—The most satisfactory stage of water for 
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navigation during any June since 1893 was maintained in the Missis- 
sippi River at St. Paul. Commencing on the Ist witha Gauge reading 
of 5.2 feet, the minimum for the month, there were slight changes 
until at the end of the month the gauge indicated 6.4 feet, which was 
the maximum, and what boatmen consider a perfect ‘‘ boating stage.”’ 
It evidently has been appreciated as such, for the arrivals and depart- 
ures of boats plying between St. Paul and other ports down to St. Louis, 
have been more regular and numerous, and the amount of business 
— more satisfactory than during any other June for several years 
yack. 

A good navigable stage of water was maintained at La Crosse durin 
the month, the gauge readings ranging from 5.8 to 8.1 feet. A markec 
rise in the river occurred from the 8th to the 10th instants, caused bya 
decided rise in the Chippewa River during the early part of the month. 
The average stage of water for the month, 7.1 feet, was the highest for 
any June for the past four years, and has interfered somewhat with the 
river improvements which are now in progress. 

At Davenport the water rose and fell in slight changes, never for 
many days at a time, but with a general upward tendency. The close 
of the month found the river higher than at the beginning. At no 
time did the river fall low enough to seriously interfere with naviga- 
tion. The rainfall at Dubuque and atwesl to Muscatine was con- 
siderably below the normal; but that in the Mississippi Valley north 
of Dubuque was sufficient to maintain a good stage below. 

The river at Keokuk has remained at a good stage for navigation, 
with small range, throughout the month, and with sufficient water for 
steamboats and lumber rafts in the channel on the Des Moines Rapids. 

A very good boating stage was maintained at St. Louis throughout 
the month, and the frequent thunderstorms of the last week of the 
month caused a general rise, though not at all extensive, and the 
highest stage for the month at St. Louis occurred on the last day. 

From St. Louis to Memphis the changes from day to day were slight; 
a good stage was maintained throughout the month. 

At Memphis the river fell steadily from the Ist to the 20th, the 
gauge reading on that day being 11.8 feet, a fall of 5.4 feet. A rise set 
in on the 22d which continued to the close of the month, bringing the 
stage up to 15.7 feet, which was only 1.5 feet below that recorded on 
June 1. <A good navigable stage was maintained throughout the 
month, and steamboat men report that the conditions were excep- 
tionally favorable for boating business. 

At Vicksburg the river fell below the danger line on the 4th for the 
first time since March 16. A steady fall continued throughout the 
month toa stage of 18.1 feet at its close, the total fall being over 25 
feet. The water left the elevator gauge at Vicksburg on the 22d ata 
stage of 20 feet, and boats will land at the lower landing (Kleinston) 
for the present, the wharf boat having been moved to that point. 


Below Vicksburg the river continued to decline during the entire 
month, the fall being 11 feet at New Orleans. The closing of the last 
crevasse (that at Conrad Point, below Baton Rouge) was completed on 
the night of the 7th. As fastasthe water receded from the overflowed 
lands planting operations were resumed, and by the middle of the 
month all lands that had been under water had been replanted. Crops 
on these overflowed lands are promising at the close of the month. 


Heavy local rains having fallen on several days during the first half 

of the month, sharp rises of short duration distinguished the upper 
yortion of the Red River; the lower stream was devoid of interesting 
Sesiusen, a gradual decrease having been maintained nearly the entire 
period. At Shreveport the month opened with a stage of 13.9 feet and 
closed with one of 9.8 feet. 

A local rise of 10 feet in the Ouachita at Camden between the 3d and 
7th, and the corresponding fall at that point, within a week thereafter 
left the upper Ouachita at a low stage during the greater portion of the 
month. The lower Ouachita fell rapidly during the entire month, the 
fall at Monroe amounting to about 19 feet between the Ist and the 
close of the month. Navigation continued in the Red and lower 
Ouachita during the entire month. 

Missouri River and branches. (Reported by L. A. Welsh, Omaha, Nebr., 
and P. Connor, Kansas City, Mo.)—There has been no unusual stage 
of water in the Missouri River during the month. While the stage of 
water has been slightly above the normal, it has remained remarkably 
steady for this season of the year. The river was highest during the 
first half of the month, and fell very slowly during the last half. The 
entire range for the month was only 2 feet at Omaha. The river is 
making serious inroads upon the farm lands lying south of Manawa, 
which is about 5 miles south of Omaha, on the Iowa side. At one 
point the river cut inland a distance of 30 rods during the week from 
the 12th to the 19th, carrying with it hundreds of acres of the finest 
farm lands in the State. The cut is directly south of Manawa, where 
the river bends to the east. Last season more than 1,500 acres of valu- 
able farm land, lying between Council Bluffs and Manawa, went into 
the river, and the people are very much alarmed to see the cutting 

rocess resumed this season. The riprap work on the east bank of the 
Missouri at Plattsmouth, done by the Burlington and Missouri Railroad 
Company, is reported to have checked the cutting at that point, and it 
is expected that the railroad company will do further work during the 
coming winter. 
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At Kansas City a moderately high stage was maintained all the 
month, fluctuating between 13.9 and 17.6 feet. A fortunate circum- 
stance for this locality was that the excessive rains of the latter part of 
the month occurred in a belt from 100 to 200 miles south of the tribu- 
taries which affect the —- at this place; otherwise, there would have 
been another serious flood. 

Arkansas River. (Reported by J. J. O’Donnell, Fort Smith, Ark., and 
F. H. Clarke, Little Rock, Ark.)—Westward from Fort Smith to Web- 
bers Falls the Arkansas River was navigable during the month, fallin 
steadily from the 5th to the 15th. On the morning of the 16th a rise o 
0.2 feet was recorded, and a further rise of 4.8 feet on the 17th, after 
which the river again fell steadily to the close of the month, when the 
eange registered 4.0, the lowest since February 6. 

The river continued at a good boating stage from Fort Smith to the 
mouth throughout the entire month, and navigation was pursued unin- 
fay ame A very uniform stage prevailed, there being no marked 
rises or falls, particularly in the lower river. The most marked rises 
+ ag a feet at Dardanelle on the 18th and the same at Little Rock on 
the ‘ 

Rivers on the Pacific Coast. (Reported by W. H. Hammon, San Fran- 
cisco, Cal.; J. A. Barwick, Sacramento, Cal.; and B. 8. Pague, Portland, 
oe) Sees the first part of the month the lower San Joaquin was 
high, owing to the melting of the snow in the mountains, but no damage 
resulted from the high water. The river is now about normal and is 
falling slowly. 

There was a steady decline of the Sacramento river up to the 20th, 
when a storm over this section, lasting three days. During this 
time there were rains over the headwaters of the Sacramento river and 
its tributaries heavy enough to cause a rise from 14.3 feet on the 20th 
ot mag feet on the 23d. Since the latter date the river has steadily 

allen. 

The high waters which prevailed in May continued to decrease until 
the close of June. Owing to the warm weather of April and May over 
the Pacific Northwest, the rise in the Columbia and tributaries occurred 
much earlier than usual; as a rule, the highest water occurs about 
June 15. On the Willamette above Oregon City the river has fallen to 
a lower stage than is usual at this period of the year, making it some- 
what difficult to navigate. The smaller streams have all furnished 
plenty of water for irrigation and mining purposes. 


Heights of rivers above zeros of gauges, June, 1897. 




















[3 | 8 | | g |= 
8. = & Highest water. Lowest water. 3 ~ é 
na & 
Stations s38| be | ) |e | ag 
2H 3S Height.) Date. Height. ie ion 
3 4° 4 e e ght Date = | > 
Mississippi River. Miles. Feet. Feet. | Feet. | Feet. Feet. 
St. Paul, Minn. .......... 1,957 14 6.8 23 5.2 1/60 1.6 
Reeds Landing, Minn.... 1,887 12 6.7 22,23 4.3 2.4 5.6 2.4 
La Crosse, Wis. ......++.+ 1,822 10 8.1 25-27 5.8 5| 7.1) 2&3 
North McGregor, lowa..| 1,702 18, 9.0 2990 6.3 8| 7.6 2.7 
Dubuque, Iowa .......--- 1,702 15 8.8 30 6.1 9 7.4 2.7 
Leclaire, lowa........ ..| 1,612, 10 5.4 29,30 4.0 11 48 1.4 
Davenport, Iowa .......- 1,506 15 6.8 25, 26,30 5.0 11 5.9 1.8 
Keokuk, Iowa ........... /1,466 «14 6.6 | 28,29 4.8 13,14| 5.7) 1.8 
Hannibal, Mo............ 1,405 | 17 8.2 | 65.9 5 6.9 23 
Grafton, Ill ...........4+. 1,307; @3| 11.1 | 7.3) 1619 85 3.8 
St. Louis, Mo. t......++++- 1,24, 30, 21.8) 90) 14.4 2216.2 7.4 
eethete siadiaal 1,189 30 15.3 30/ 10.7 17,1821 11.9 46 
Cairo, Il. .... 2... 0... sees 1073 40 823.2 | 16.6, ‘17-19 18.9 6.6 
Mem i ccsscsesetl 43 33) 17.2 1/ 11.8 20,21 13.6 5.4 
SEIT sccsnnsesesss 767; 44 26.8) 1| 16.7 2219.7 10.1 
Arkansas City, Ark | 685' 42) 34.0 1/ 17.8 2 22.0) 16.2 
Greenville, Miss 55 | 40, «(229.6 1) 14.5 2 18.3 15.1 
Vicksburg, Miss 474; 41) 43.4 1/ 18.1 28-30 27.7 2.3 
New Orleans, La 108 liéd6 18.0 | 1 7.2 | 29,30 12.8 10.8 
Arkansas River. | | 
Fort Smith, Ark. ........ 45 210.8 17| 4.0 90° 6.4 «6.8 
Dardanelle, Ark..... sent al oe 9.2 | 19| 3.0 29,30 5.6 6.2 
Little Rock, Ark......... 1700 @ 10.3 | 2; 5.3! 29,30/ 7.5) 5.0 
a | yo} | as! 22 | as | 29,30 | 
e i desaishens 3 | ’ . 8.6) 1.5 
Ikinois River { 
P  eeaeepebell coos] 198) 14 9.6 | 3) 5.0 14,15, 6.6) 4.6 
ri River. 
Bismarck, N. Dak. . 1,01 “4 8.9 6 6.9 | 2 7.8 2.0 
Pierre, 8. Dak. . ....... 1,006) M4 8&6 12) 6.6) 16 7.6 2.0 
Sioux City, Iowa ........ 676) «19 )~=«(«12.1 1 10.3 2 110 1.8 
Omaha, Nebr..........++. | 861 18 12.6 | 8) 10.7) 20,21 | 11.7 1.9 
St. Joseph, Mo........... 373 (10 9.1 5 6.9 2.23 80 22 
Kansas city, scene | g80/ @1/| 17.6 6/ 13.9) 2325 15.9, 8.7 
i i csecenceoss 191 W@W) 15.8 29; 11.5) 1/133) 4.3 
Hermann, Mo. .......+... %|} 2 13.2 29 7.4 1 9.4 5.8 
wer. | } | | 
Pittsburg, Pao... | oss! a2) 7 3/ 17] 847 42! 5.0 
Davis Dam, Pa... 0, & 5.7 20/ 2.7) 3064.3 «63.0 
Wheeling, W.Va. ........ 8% | 3% 7.9 | 9| 3.6 90/52) 4.3 
Marietta, Ohio 7% | 8.0 10 4.4 | 2 5.8!) 3.6 
Parkersburg, W 35 9.0 21; 6.0) 29, 6.9) 4.0 
Point toy ly Va. 6 8614.4 21 8.7 30 6.7) 10.7 
Catlettsburg, 50) 19.8 2 5.0 7,8 9.6 14.8 
Portsmou 50) «(19.7 2 7.0 810.8! 12.7 
Cincinnati, Ohio | 9.7) 4) 869.0 9,10 12.8 11.7 
Louisville, Ky 4) «68.3 | Pa 4.8 10-12) 6.1/ 3.5 
Evansville, [nd 8) 80, (14.1) 2 6.1 13,14 91) 8.0 
Mount Vernon,Ind.{..... M48, 3% 14.0 | 23 7.6 18 10.1 6.4 
Paducah, Ky............ @\| @| 12.0) 2,30! 5.9) 16 8.0. 6.1 
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Stations. 


Alleghany River. 
Warren, Pa 


eee eee ee eeee 


| Distance to 
mouth of 
Danger line 


river. 


| Miles. Feet. Feet. 
177 7 0.5 














Oil City, Pa ........s.00+ | 123 
Parkers Landing, Pa....| 73 
Freeport, Pa............- 26 
‘onemaugh River. 
Johnstown, Pa. ........- B64 
ed Bank Creek. 
Brookville, Pa..........- 35 
Beaver River. 
Ellwood Junction, Pa... 10 
Big Sandy Piver. 
Louisa, Ky......-...++. 26 
Cumberland River. 
Burnside, Ky .........+-- 
Carthage, Tenn.........- 7 
Nashville, Tenn ......... | 175 
Great Kanawha River. 
Charleston, W. Va...... 61 
‘New River 
Radford, Va.........+.- 158 
Hinton, W. Va........+.- 9% 
Licking River. 

Falmouth, Ky.........-- | 8 
Miami River. 
Dayton, Ohio... ......- | 69 

Mon a River. | 
Weston, W. Va. ......---| 161 
Fairmont, W. Va....... | 119 
Morgantown, W. Va.....| 95 
Greensboro, Pa....... -+| 81 
Lock No. 4, Pa........++ | 40 

Cheat River. 
Rowlesburg, W.Va.-.... 36 

Youghiogheny River. 
Confluence, Pa.......... | 89 
West Newton, Pa........ | 15 

Tennessee River. 
Knoxville, Tenn......... 614 
Rockwood, TERR cececcee 519 
Chattanooga, Tenn...... 430 
Bridgeport, Ala ........ 390 
Florence, Ala............ 20 
Johnsonville, Tenn...... 4 
i River. 
Terre Haute, Ind........ 165 
Mt. Carmel, Ill........... 1) 
Red River 
Arthur City, Tex......... 688 
Fulton, Ark...........-. 565 
Shreveport, La........... 449 
Alexandria, La.......... 139 

Atchafalaya River | 
Melville, La............. 100* 

hita River. | 
Camden, Ark...........- 840 
Monroe, La ........+.+.- | 100 

Yazoo River 

Yazoo City, Miss........ 80 | 

iver. 

Columbus, Miss.......... 235 | 

Demopolis, Ala.......... 155 
Black Warrior River. 

Cordova, Ala ........+.+- 155 | 

scaloosa, Ala.......... 9. 

labama River. 
Montgomery, Ala........ 265 - 
, Biiccccccecccccce 212 | 
Coosa River 
Rome, Ga@ .....- 000-00 225 | 
Wilsonville, Ala ........ 66 | 
Savannah River. | 
Augusta, Ga ............. | 130 
to River 
Wee SD. S canon coceses 3 
Congaree River | 
Columbia, 8. C.......... 37 
Santee River 
St. Stephens, 8. C....... 50 
ee River. 
Camden, S.C.........0++.| 6 
Black River. 
Kingstree, 8.C.......... 60 
Pedee River. | 
Cheraw, 8. C.....ceseeess 145 | 
Creek. 
Effingiam, 8. C......... 35 
u River. 
Fair Bluff, N.C......... 10 
Waccamaw River. 
Conway, &. C .....cccceee 40 
Cape Fear River. 
Fayetteville, N.C........ 100 
James River. 
Lynchburg, Va cove] 287 
chmond,Va........... | 110 
Harpers Ferry, WV | 
arpers Ferry, W. Va... 170 
ieoquechanio River 
Wilkesbarre, Pa......... 178 
Harrisburg, Pa........... 70, 
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ve ae £ SS 


ss 
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Highest water. Lowest water. 
|Hetght. Date. —— Date. 
Feet. 
: 9 0.0 19-30 
2.2 > = 0.6 Ray 
$25, 26, ¢ 
2.6 9,10 | 0.8 | 3°35 sos 
4.4 10 1.4 30 
2.0 18 1.0 30 
0.1 | 2 | — 1.1) 2-17 
3.6 8|—0.1 29 
12.0 20 3.4 6,7 
4.0 28 0.5 18 
4.0 30 1.7 19 
4.7 30 2.2 21 | 
10.1 21° 3.8 29 
1.5 10 0.3 | 19,20, 30 
3.1 10 1.6 
6.5 26 0.8 15, 16 
3.1 19 1.3 17,18 
sace aeasleceeeee we |*atngs ae 65 . 
§ 3,6-8,/ 
10.2 2 7.0 3 14-43,906 
10.2 2 7.2 oi 30 
5 a ate +f 
10.5 22 6.5 311-14° 305 
6.0 21. 2.0 30 
1.8 4,5 0.7 28-30 
1.5 20 0.4 16, 17 
4.4 24 1.7 19 | 
ssengeaslones a a grgeleees saa wal eg 
4.7 29 1.7 
3.3 28, 29 1.5 22,23 
4.8 30 2.9 PY 
10.2 2a) 17 17 
8.5 23 3.3 20 
14.0 19 3.5 14 
16.8 21 7.5 30 
13.9 1 9.8 30 
17.5 1 10.0 30 
85.2 1 @.0 30 
14.1 ? 4.1 29, 30 
28.2 1 8.9 30 
27.5 1 0.9 30 
— 1.6 4|;—2.9 30 
2.7 6|—1.4 30 | 
2.0 1,2,5-7 0.6 29, 30 
3.4 7\|—06.1 30 
2.0 8,9 0.5 30 
2.3 1 0.8 30 
11.7 10 5.9 29 
4.5 11 1.4 2-5 
10.7 9 1.5 1-4,13-30 
8.3 19-20 2.9 2 
20.0 9 4.2 30 
4.2 11 1.8 29 
16.0 9; 2.4 7 
8.0 17 3.1 4 
4.2 15 0.7 | 2,8,30 
3.5 19 1.4 26 
8.6 2 1.8 25 
1.6 20 0.3 30 
1.0 7,19 —0.2 16, 29 
§ 1,2,10,7 15-19, ? 
1.4) "Sd 25 1.0) “a9. 305 
rasgeasleece ene ssoforeesezelosenens go [engee 
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Heights of rivers above zeros of gauges—Continued. 








o™8 ° } s 
| oo a Fy &% a 
8s 13 % Highest water. Lowest water. 3 re 
Stations. ft a ee | alee 
rr rea i m 1 |o S 
2 s o 
= 4° Height. Date. Height. Date. = | = 
| = 
W. Br. of Susquehanna, Miles. eet. Feet. Feet. Feet.| Feet. 
Lock Haven, Pa.......... 63 10 | 1.0 | 1,2 0.3 16-3 0.6) 0.7 
Williamsport, Pa........ 35 20 | 2.4 | 4 1.0 30 «(1.5 1.4 
Juniata River. 11-20, | 
Huntingdon, Pa......... 80 24 8.5 | 1, 21 3.0 22-4,> 3.1) 0.5 
Sacramento River. | | ¢ Ba ? 
Redbluff, Cal ............ | 21) | 29] 21, 1.03 “Sg 1-6] 1.9 
Sacramento, Cal ......... 70 2%! 19.6 | 1 13.9 30 16.0| 5.7 


— — : - 
Heights of rivers above zeros of gauges—Continued. 











ss |g, Lb 
° = & | Highest water. | Lowest water. & - 
of ol} ke pe =o 
Stations. e2°| £& a | sa 
i Ex Sg a | $ ° £ 
‘5 1A T =a Date. eee Date. s > 
Willamette River. | Miles,| Feet.| Feet. | | Feet, | Feet. Feet. 
Eugene, Oreg............ | 149} 10 4.4 7 2.6 12-14} 3.2| 1.8 
Albany, Oreg............ 9; @ 4.3 | 28 2.6 12-14 3.2 1.7 
NL ee | 69 20 | 4.2 28 2.6 10-16 3.2 1.6 
Portland, Oreg........... 10 15 | 22.8 1,2 15.0 19,26-30 | 17.9 7.8 
j } 








* Distance to the Gulf of Mexico. 
+ Record for 19 days. 


t Record for 29 days. 








SPECIAL CONTRIBUTIONS. 


RECENT PUBLICATIONS. 
By Herman W. Smitu, Librarian, Weather Bureau. 
Argentine Republic,—Los Cereales y Oleaginosos Trillados en la 


Provincia de Buenos Aires en la Cosecha de 1895-1896. La Plata, 
1896, 4to. Ixxxiii, 64 pp. 13 chs. 


nee — eee Annuale dell Osservatorio Astrono- | 
Trieste, 1897. 


mico-Meteorologico di Trieste per l’anno 1894. 
4to. 114 pp. 
Frejlach, Dr. Josef. 

Pomeru Zemi Hercynsko-Sudetskych. 
3 chs. 

British Empire.—Marriott, William. Hints to meteorological ob- 
servers, with instructions for taking ebservations, and tables for 
their reduction. London, 1897. 8vo. 47 pp. 


Annual Report of the Geological Survey of Canada. 
Ottawa, 1897. 8vo. 998 pp. 6 maps. 
Cook, John. Report on rain-fall registration in Mysore for 1895. 
Bangalore, 1896. 4to. 35 pp. 1 ch. 
France.—Plumandon, J. R.—Les Gelées: Moyens de les Prévoir et 
d’en préserver les Récoltes. Paris, 1895. 8vo. 23 pp. 


Prispevek K. Poznani Nefometrickych 


Vol. VIII. 


Deutsches Meteorologisches 


German Empire.—Bergholz, Dr. Paul. 
Bremen, 1897. 


Jahrbuch fiir 1896. Freie Hansastadt Bremen. 
4to. xii, 125 pp. 

Ergebnisse der untersuchungen der Hochwasserverhiiltnisse im 
Deutschen Rheingebiet, bearbeitet und herausgegeben von dem 
Centralbureau fiir Meteorologie und Hydrographie im Gross- 
herzogthum Baden. 3 and 4 Heft. Berlin, 1897. 
148 pp. 15 chs. 

Deutsches Meteorologisches Jahrbuch Jahrgang 1895. 
94 pp. 7 chs. 

Kiniglich Preussisches Meteorologisches Institut. Ergebnisse der 
Niederschlags-Beobachtungen im Jahre 1894. Berlin, 1897. 4to. 
205 pp. 3 chs. 

Aus dem Archiv der Deutschen Seewarte. 
4to. 148 pp. Ich. 2 tabs. and 2 diagrams. 


Contains Memoirs by the following: 
E. Knipping, 44 pp. 
Die Direction, 6 pp. 
Carl Stechert, 41 pp. 
E. Engelenburg, 51 pp. 


xix Jahrgang: 1896. 


Italy.—Agamennone, G. Il Tromometro Fotografico. Modena, 1897. 


8 vo. 17 pp. 
Agamennone, G. 
Terre d’Amed (Asie M.) du 16 avril 1896. Modena, 1897. 8 vo. 


20 pp. 


Sweden.— Meteorologiska IakttagelseriSverige. Vol.33, 1891. Stock- | 


holm, 1895. 4to. viii, 155 pp. 


United States of America. 
District of Columbia. 


Bolton, Henry Carrington. A catalogue of scientific and technical 


periodicals 1665-1895. Second edition, Part II. Smithsonian mis- | 


Washington, 1897. S8vo. Pp. 603-1015. 

Report of the Mississippi River Commission to the Secretary of 
War. Stages of the Mississippi River and of its principal tribu- 
taries. Washington, 1896. 8vo. xli, 56 pp. 


cellaneous collections. 


Kansas.—Report of the Board of Irrigation Survey and Experi- 
ment for 1895 and 1896. Topeka, 1897. S8vo. 238 pp. 24 = 9 


Prag, 1897. 8vo. 24 pp. | 


14x10. vi, | 


Meteoro- | 
logische Beobachtungen in Wiirttemberg. Stuttgart, 1897. 4to. 


Vitesse de Propagation du Tremblement de : 


Maine.—Proceedings of the Portland Society of Natural History, 
Vol. II, Part 4. Portland, 1897. 8vo. Pp. 97-137. 


Ohio.—Cleveland Public Library. Cumulative Index to a selected 
list of periodicals. Authors, Subjects, Titles, Reviews, Portraits. 
Vol. 1, 1896. Cleveland, 1897. 4to. 384 pp. 


Pennsylvania.—Auchincloss, W. 8. Water within the Earth and 
laws of rainflow. Philadelphia, 1897. 8vo. 43 pp. 
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TEMPERATURE AND RAINFALL AT MERSIVAN, 
TURKEY. 


The following table of monthly and annual means gives 
the results of observations made under the direction of J. J. 
Manissadjian, Professor of Physical Science, Anatolia College, 
Merzifun (Mersivan or Marsovan),Turkeyin Asia. The loca- 
tion of the observatory is: Latitude 40° 50’ N., longitude 
35° 40’ E. The temperatures were observed at 8 a. m., 1:15 
p. m., and 6:30 p. m., besides the daily maximum and mini- 
‘mum. No details are given as to the method followed in 
combining these observations so as to obtain daily and 
monthly mean temperatures. Owing to the high mountains 
north and east of the station, the climate must be quite local 
in its characteristics. 









































| Extreme temperatures. 
Mean temperature. Total rainfall. 
Maxima. | Minima, 
| Month. sent  ee = ' — 
| | ] 2 | = 
| oe i oa ; |S8| g¢ , 
P Ss Ps ; & o ° ° & 
of 2 | @ |es 3 Bes ~ s 
2 3 - es | » 
hei8|e/8)2/2 134) 3 || a 8/8 leis 
ale iz |——| = a , Pick Phas 
| | | | j 
log.log. o¢.log.loc.jog.loc.| | og. mm.| mm.| mm.| mm. 
Jan | 2.2) 2.1) 0.5) 6.5 0.6; 2.4: 22.5, 30,°95,—14 81, °93)..... 10.1) 24.1) 17.1 
Feb......| 2.7 —1.1) 0.2 6.4 0.5) 1.7, 19 | 14, '95) 19 10, °93)..... 8.9) 26.7' 15.3 
March...| 8.2) 4.7) 5.4) 6.5) 5.5) 6.1) 22 | 22,96, — 6 24, *93) ecece 31.0 24.4) 27.7 
April....| 9.0! 5.0 11.2) 10.6 9.3 9.0 2 | 30,°96.— 6 8, '93) seeee 37.3) 56.4) 46.8 
May..... 13.5) 16.2) 17.8) 13.6 15.5) 15.3) 82.5) 28, '95-+- 2 1, "OB ..0.. } 93.8) 91.2) 92.5 
June ....| 18.8 19.6) 20.3 19.1, 20.3, 19.4 35 } 12, '96) 7.5) 1,°95) 44.2) 7 Tes -| 57.4 
July.....| 20.0 23.0 21.9 23.5 22.8 22.2 34 | 9°95 8.0/ 8,"92..... 82.2)... 82.2 
ugust..) 20.4) 21.8 22.0 22.9 24.5) 22.3 37.5, 6,°%) 9.5 30, °95| 21.6 10. 1) esece 15.8 
Sept. ..../ 18.1) 17.4 17.2 16.3 20.4) 17.9) 82.5, 8°94) 2.5, 24,°95) 40.4 59.8) eeede 50.1 
POEs co cce | 16.9) 14.7) 16.9 15.8) 17.4) 16.3 81 | 26,°92) 1 2, 93) 40.9 8.8) ar 24.8 
Nov..... 7.2 11.3) 6.7) 9.3) 8.9) 8.6,26 | 4%, 98)\— 5.5) 28,°92) 6.8 47.9) cecece 27.4 
Dec..-...| 5:1] 4.1) 3.5 5.2 4.8) 4.6 20 | amo) Ou ee wd..... 16.4 
| Means...) 11.7, 11.9 12.0) 18.2) 12 0 12.8)..... | aascad [esseeefessssee ence ‘27.0 lead 424.5 





Temperature extremes: Maximum, 37.5°, August 6, 1895; minimum, —19°, February 
| 10, 1893. 
} 


WHIRLING ALTO-STRATUS. 
By Mr. ALEXANDER G. McAprtk, Local Forecast Official (dated March 15, 1897). 


| Accompanying this are two photographs (see attached plate ) 
of a whirling alto-stratus cloud which appeared over San Fran- 

cisco on February 20, 1897, at 12 m. (seventy-fifth meridian 
|time?). About thirty seconds elapsed between the two pho- 
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tographs. It is thought that the whirling motion is apparent. 
A fluid color screen and Seed plate were used. Rain had fallen 
in the twelve hours preceding the time of photographing this 
cloud at San Francisco and generally throughout California. 
In the clearing weather which temporarily followed heavy 
frost occurred. One hour previous to the time of taking 
these photographs the sky was free of clouds, excepting a 
few alto-strati passing from northwest to southeast. The 
wind was north, the pressure rising rapidly (0.08 in two hours), 
and in the valleys back of San Francisco the skies were clear. 
Clouds, mostly of the cumulus formation, were in sight. Two 
hundred and fifty miles south of San Francisco rain was 
falling; temperature 42°, and farther south it was even 
colder. 

Two hours after taking the photographs the sky at San 
Francisco was again cloudy, the barometer falling rapidly, 
and rain reported 15 miles to the north. In the San Joaquin 
Valley at this time heavy cumulus clouds were moving rapidly 
from the northwest. Through southern California and Ari- 
zona it was overcast and raining. Five hours later there had 
been light rain at San Francisco, snow in Nevada, and dense 
cumulus clouds resting on the mountains, rain falling gen- 
erally in California, and strong westerly winds in southern 
California. Killing frosts were reported generally in Cali- 
fornia at the next morning’s observations after these photo- 
graphs were taken. 


<< 


THE PROBLEM OF THE KITE.' 
By Mr. ALexanper G. McAnre, Local Forecast Official (dated December, 1894). 


There are two general classes of bodies which traverse or 
navigate the air; first, there are those which float or soar, 
without any apparent expenditure of energy; and second, 
those which swim or force a way through the atmosphere. 
Flying machines, birds when using their wings, and all aero- 
dromes or air runners belong to the second class, expending 
energy in their flight. Balloons when drifting, kites, aero- 
planes, and soaring birds belong to the first class. It is 
therefore, with the kite, as an inert body wholly immersed 
in air, and not rising or falling because of any acquired or 
inherent energy of its own that we shall have to deal, in this 
paper. Indeed, the more general way of treating this sub- 
ject is to consider the kite as a disturbing factor in air mo- 


tion. The atmosphere is a mechanical mixture of certain 
gases. As a whole, it is subject to certain forces and is in 
motion. Into this fluid, with all its varying stresses, we in- 


troduce a disturbing mobile plane. We are to investigate the 
forces acting in the vicinity of this plane surface. We shall 
have to consider the pressure of the wind upon both kite and 
kite line at every point, the restraining pull of the kite line, 
the attraction of gravity upon kite and line, the peculiar 
resultant forces which sometimes make a kite with a given 
initial velocity rise apparently without wind pressure and in 
opposition to gravity, and, finally, the friction of the air 
upon the kite surface. The form of the surface exposed 
must be discussed and the relative value of different presen- 
tations of area to wind, whether steady or gusty, given. 
Almost all the kites in popular use to-day have plane and 
regular surfaces. We have the plane malay kites and modi- 
fications, combination planes with dihedral angles, and cellu- 
lar or Hargrave kites. Curved areas have not yet come into 


‘In accordance with the policy of publishing the views of all who 
have written on the theory of the kite, the Editor, in the last number 
of the Monrnty Weatuer Review, presented a rather ——e memoir 
by Prof. C. F. Marvin. In continuation of the same subject he sub- 
mits the following extracts from a memoir by Mr. Alexander G. McAdie. 
As Mr. McAdie’s memoir embraced other matters than the strictly 
mechanical theory, these extracts may seem disconnected but they are 
believed to express fully the views presented by him. 
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general use, although unquestionably possessing 
vantages. 

Our mobile body, whatever its form may be, is 
into air either when the flow is continuous, th 
steady wind, or when the flow is intermittent, 
being spent in variable pulses. Indeed the prot 
kite may be likened to that of a plane free to mo 
direction, immersed in a reservoir of flowing wat 
further disturbed by a number of dashers out of s 
from the difference in specific gravity, the plane w 
upward motion due to the component of steady fl 
effect of the countercurrent. It is, perhaps, well 
size the fact that a plane or a kite will worm its w 
when the inclination of the axis changes resp< 
aerial puffs and pulsations. (See Professor Lar 
memoirs, viz, Experiments in Aerodynamics, and, 
nal Work of the Wind). 

Everyone who has flown kites is familiar with th 
it is easier to get the kites into the upper air whe 
air comes in rapid puffs than when the air moves 
the velocity, as indicated by a Robinson anemom 
the same in both cases. An anemo-cinemograph \ 
given us a record whence the relative gustiness (f 
a better term) could have been shown. It is well |} 
the Robinson anemometer smooths out this fact 
illustration of the fact that a kite can be raised 
what appears to be a wind of less velocity, we cit 
of some kites flown on August 20, 1896. At abo 
the velocity of the wind was 12 miles per hour at t 
and the kites were decidedly higher than at 3 p.m 
wind at the surface was 16 miles per hour. It m 
pointed out that one of the great advantages of f 
in tandem arises from the changed inclination o 
to the planes. An example will, perhaps, bring thi 
plainly. 

On August 28, 1896, two cellular kites were flown 





























at The following table gives the prin 
obtained : 
Length of kite 
wire. Elevation. Changes. 
Angle 
Feet. | Meters. Feet. | Meters. Length.) Heig' 
es Meters.| Mete 
6, 656 1, 998 82 45 3, 640 BOD fecceccessioccces 
6, 021 1,835 35 3,450 1,052 —163 4 
5,640 1,719 39 30 3,550 1,082 —116 3 
5, 190 1, 582 44 8, 600 1,097 —137 1 
4,623 1,409 48 3, 450 1,082 —173 —1 
4,114 1,253 i 3, 300 1,006 —156 —7 
3, 860 1, 176 57 8, 230 a4 — 74 —2 
3, 882 1,122 59 3,185 970 —& 1 











From the above it appears that while the line 
pulled in evenly the kite descended 57 meters fo 
163 meters of line, or fell nearly 1 meter for ever 
of line. But 500 feet lower in the air we get a 
meters for 54 meters of line. But note that afte 
fall the kite, owing to the pull along the line, gain 
tion, and this gain was probably independent of a 
in wind direction and velocity, although, as we she 
ther on, the lower kites did indicate wind currents 
from those above. The experiment is of course im 
that we were not able to measure the wind presst 
different altitudes. The wind velocity at the grou 
time the highest elevation was made (4:10 p. m.) | 
appreciable change. 

The first of the forces acting in kite work is the 
the string or line, or, as it is generally called, the 3 
we see in the above illustration how increasing tt 
along the line results in an increased elevation, prc 





pressure of the wind on the surface of the kite and 
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| Meters.| Meters. 
| —163 —57 
|; —116 1k 
| —187 +15 
—173 —15 
| —156 —776 
— 74 22 
— i —14 


ile the line was being 
7 meters for the first 
iter for every 3 meters 
ir we get a fall of 14 
e that after the first 
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of gravity on the ma: 
librium. In the effo1 
and if the forces are 
upward. The resulta: 
is balanced against th 
by increasing the ter 
elevation was reached. 
four conditions in the 
First, where the two 
sultant force to the 
that of the tension; s 
resultant may yet ch: 
tion of the line may 
and resultant may ch: 
On September 14, 1 
The weather was sor 
was so great that it w: 
reel and wire. When 
so short a period as 
inch in length were ol 


Length o 


Feet. ; 
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On September 19, 1 
with the following resi 


Length o' 


Feet. |} 





i 7,516 

i- 6,316 | 
5, 452 
4.465 


At a height of 4,000 
appeared into a layer o 
sky. At other times i 
partially clouded thati 
a little, and on the oth 
to enter a bally cumul 
We are now ready to 
types of kites beginnin 
The customary rigging 
was generally obtained 
kite were of large dir 
material. Occasionall: 
and pieces of wood we! 
occasion, the writer recs 
atory, a pair of blue fla 
and if memory is corre 
air for some time. A 
effective area as well as 
Archibald has taken a: 
had been abandoned as 
cal wind carriers in th 
the kite up. With the 
face opposed to a given 
elevation upon the bala 
the line tension, and tl 
tail. If the kite is tor 
upward component forc 
tion is constant. The | 
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‘on the mass are not thrown too much out of equi- 
In the effort to restore equilibrium, the kite moves, 
e forces are properly balanced the motion will be 
The resultant effect of the wind pressure and gravity 
1 against the line tension. We have even seen how, 
ing the tension and shortening the line, a greater 
vasreached. * * * Roughly speaking, there are 
tions in the balancing of the tension and resultant: 
re the two are equal and the inclination of the re- 
ree to the normal is exactly 180° different from 
. tension; second, assuming constant kite areas, the 
may yet change in inclination; third, the inclina- 
» line may be changed; and, finally, both tension 
ant may change. 

ember 14, 1896, three large cellular kites were flown. 
er was somewhat cloudy, and the electrification 
at that it was necessary to ground thoroughly the 
ire. When the ground wire was removed for even 
period as ten seconds, sparks one-quarter of an 
igth were obtained. 

















Length of wire. | | Elevation. 
- ——— | Angle. a 
Feet. | Meters. Feet. Met Meters. 
— aii 
2, 247 | 63 | | 1,100 | 338 
1.993 606 32 1,060 323 
1,739 | 530 38 | 1,080 329 
15485 | 454 48 | 1,04 | 318 
1,31 | 375 52 1,020 311 
7 299 50 760 232 
723 | 219 52 580 177 











»mber 19, 1896, cellular kites j in 1 tandem were flown 
plowing results: 























Elevation. 
meee —) Angle Z - 
Feet a | Feet. | Meters 
ean 
7,516 | 2,201 | $ | 4,100 | 1,280 
6,316 1,93 | 3% 3, 630 1, 106 
5, 452 1,661 | 36 3.210 | 978 
4.465 | 1,361 | 39 861 


tht of 4,000 feet the uppermost kite repeatedly dis- 
ito a layer of cloud which covered nearly the whole 
ther times it has been noticed when the sky was 
ouded that in the clear spaces the kites would drop 
d on the other hand rise when just below or about 
pally cumulus cloud. 
ow ready to resolve the forces acting upon various 
tes beginning with the old hexagonal tailed kite. 
1ary rigging of this kite is well known. Stability 
lly obtained by means of a long tail, which, if the 
of large dimensions, was made of some weighty 
Occasionally when cloth was scarce, small stones 
of wood were tied to the tail. On one interesting 
1e writer recalls sacrificing, ata well-known observ- 
ir of blue flannel trousers to make a tail for a kite, 
nory is correct the kite rose and remained in the 
1e time. A tail may be of use in changing the 
ea as well as changing the center of gravity. Thus 
has taken a malay kite, which after repeated trials 
bandoned as a non-flyer, and by adding little coni- 
riers in the form of tails, succeeded in sending 
With the hexagonal kite we have a plane sur- 
.d to a given wind pressure, and depending for its 
pon the balancing of the resultant wind pressure, 
sion, and the action of gravity on the kite and 
e kite is to rise, there must always be a balancing 
nponent force. Gravity is the one force whose ac- 











The resultant wind pressure is a variable 


stant. 





pnnelies and the peablon with the hexagonal bea with every 


form of kite) is well stated by Marvin in his paper (MontHiy 
WEATHER REVIEW, May 1896, p. 158): “To so arrange the sur- 
faces and bridle of the kite that it can promptly, constantly, 
and easily accommodate itself to the innumerable and often 
very great and sudden changes which we find occurring in the 
force and direction of the wind.” By bridle we mean point 
of suspension or point of application of the line tension which 
force necessarily results from the other forces. Neglecting 
skin friction, which may vary with the material used, the 
wind pressure is exerted upon the kite at various angles as 
the wind stream lines are seldom constant. A resultant wind 
pressure is found by combining (by the parallelogram of 
forces) the pressures for the different directions. The point 
of application of this mean resultant wind pressure gives the 
center of pressure of the kite. This is not a fixed point but 
one that moves with changes in the wind pressure. 

The center of surface or center of effective area and the 
center of gravity are self-explanatory terms. In order that 
the forces acting upon a hexagonal kite may be in equilib- 
rium, the product of the component mean pressure normal! 
to the kite and the distance between the centers of pressure 
and area must equal the component of gravity multiplied by 
the distance between the bridle point and center of gravity. 
In order to resolve all the forces acting upon an ordinary 
kite, namely, wind pressure upon surface, tail, and string, 
line tension, and the downward pull due to gravity, we should 
have data covering wind pressure per unit of area, line ten- 
sion continuously recorded, and the kite dimensic.s in de- 
tail. Unfortunately kite flyers have not generally taken note 
of these, although they may have noted at the time the 
weights of kite and tail, and the area exposed to wind. The 
wind velocity at the ground, in miles per hour, may also have 
been noted. The wind pressure aloft, however, is an inde- 
terminate quantity until sensitive recording anemometers 
are devised suitable for use at different levels in the air. 
* * * At this point it may be well to emphasize the in- 
stability of the wind pressure. Too much can not be said 
about it, inasmuch as it is the prime factor in kite flying. 
In some anemometer comparisons made by Fergusson (see 
Blue Hill Meteorological Observations, 1896, p. 287) there is 
given a tracing from a pressure plate in which the record 
paper was moved with a speed of 20 inches a minute in 
order to separate individual gusts. “It is only fair,” says 
Fergusson, “to suppose that some of the oscillations are due 
to vibrations of the plate and not of the wind (also true in 
the case of kites), but by far the greater part are real changes 
in wind pressure, and in some cases there are ten or more in one 
second.” * * * But the essential factor in determining 
the kite’s elevation is the relative pressure upon the kite’s 
area, as this area changes in inclination to the resultant mean 
wind. The pressure varies with different inclinations, and 
we saw at the beginning of this paper that it is possible for 
a kite to make altitude by rapid changes in the inclination 











| 

_| Propor- _| Propor- 
nae _ tional | ae tional 

‘ | pressure. || * | pressure. 

i} 

° Per cent. || ° Per cent. 
1 3.5 16 51.2 
2 7.0 ._. 8 53.8 
3 10.4 18 56.5 
4 13.9 19 58.9 
5 17.4 | 20 61.3 
6 2.7 «|| ot 63.7 
7 24.0 1} 22 65.7 
8 27.8 3 67.8 
9 30.5 24 70.0 
10 33.7 || 2% 71.8 
11 36.9 | 26 73.7 
12 39.8 | a 75.2 
13 43.1 28 77.1 
14 6.7 || 3% 78.6 
15 48.6 30 80.0 
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to the wind, even in light winds. Changes in the length and 
area of the tail, changes in the weight and proportions of the 
kite itself, changes in the bridle, all directly affect the centers 
of gravity and pressure of the whole system. When these 
are not in perfect equilibrium, diving results. To get the 
relative pressure upon inclined flat surfaces we have the ac- 
companying table given by Chanute (Progress in Flying Ma- 
chines) based upon Duchemin’s formula. 

Mr. A. M. Herring in his paper upon Dynamic Flight (The 
Aeronautical Annual ) shows that the center of pressure, vary- 
ing as it does with the inclination of the wind to the plane, 
must be constantly maintained above the center of weight of 
the kite if the kite is to fly, and in his judgment “ the best 
solution is probably to be found in such surfaces and their 
arrangement relative to each other as will remain undisturbed 
by changes in the wind.” * * 
almost all angles of inclination the center of pressure on a 
square plane is proportionately farther forward than is the 
center of pressure on a plane whose advancing edge is five 
times its breadth. Similarly, at slight angles, the center of 
pressure on a properly curved surface (whose vertical pro- 
jection is square) is farther back than either. 
tion in the position of the center of pressure is that produced 
by speed. Ifa wr or slightly curved surface be held in a 
wind and be ine 
sure will be found farther forward at high speed than at low.” 
Again, Herring states that “the center of pressure on con- 
siderably curved surfaces undergoes a peculiar reversal in 
its position. For a surface in which the curvature is such 
that the rise of are is about one-eighth the cord length, and 
where the highest point of curvature is one-third the way from 
the front, the maximum forward position of the center of 
pressure is found when the surface is tilted at about .ive de- 
grees; it however travels rapidly backward for either a lesser 
or greater inclination of the cord.” 


* Mr. Herring says: “At| 


Another varia-| 


ined at a very flat angle, its center of pres-| 


| CLIMATE OF ALASKA. 
| By A. J. Henry, Chief of Division of Records and Meteorological Data. 


| 


| The statistics of temperature of central and interior Alaska 
given below are of especial interest at the present time. The 
climate of the coast is comparatively well known chiefly 
through the compilation of Dr. William H. Dall, published 
in the Pacific Coast Pilot, Alaska, Appendix I, Meteorology 
and Bibliography, Washington, 1879. 
The chain of coast stations in Alaska maintained by the 
Signal Service (now Weather Bureau) was extended up the 
Yukon in the fall of 1882, and a few fragmentary series of 
meteorological observations were maintained at the trading 
posts of the Alaska Commercial Company during the closed 
season. As soon as the ice went out of the river observations 
were discontinued, not to be resumed until the end of the open 
‘season about the middle of September. The observing 
stations, with their geographical coordinates, are given 
below: The names of the stations are those now in use, with 
the following exceptions—Nuklukayet is given on the most 
recent Coast Survey map of Alaska as “Tuklukyet.” The 
post is but a few miles below the junction of the Yukon and 
Tanana rivers; indeed, it is not certain but that observations 
were made at the mouth of the Tanana for a portion of the 
time. Tchatowklin was known in 1883 as Johnny’s Village 
or Klat-ol-Klin (Schwatka). The Coast Survey map gives 
the name as “Belle Isle.” Camp Colonna, the station on 
the Porcupine River at its intersection with the one hundred 
and forty-first meridian, was occupied by the boundary survey 
party sent out by the United States Coast and Geodetic Sur- 
vey, under the leadership of Mr. J. H. Turner. Camp 
Davidson is the station at the intersection of the one hun- 
dred and forty-first meridian and the Yukon. It was occu- 
/pied by a Coast Survey party under the charge of Mr. J. E. 
| McGrath. 


Monthly and annual mean temperature (in degrees Fahrenheit). 
MEAN TEMPERATURE. 
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ee a Sa meee : as _ = Bid eon 
Coaat. or or Feet. ° ° ° ° o | o | o °o |}. (CO o | ° ° o | 
Fort Wrangell .......--++.+ | 36 30 | 18228 | 25-35 | 26.2] 30.8) 81.6 | 42.7 | 49.3 | 55.3 | 58.2 | 57.5 | 52.3 | 45.9) 33.5 382.8 | 43.0) May, 1868 | Aug., 1882| 4/ 18 
Sita endesesenessebel | 5708) 18119) 6B) B14) 82.9) 35.6) 40.8 | 47.0 | 524 55.4 | 55.9 | 51.5 | 44-9 | 38.1) 33.3 | 43.3 | Jan., 1828 | Dec., 1876 | 45) 2 
BIINR 8.00000 cccceccccveccesslocscccce leccecses Jocovcees 4-2) 33.0 | 87-2) 41.9 | 46.9 | 51.6 | 54.4 | 56.6 | 52.3 | 45.7 | 39.8 36.0 44.5! April, 1881 | Sept., 1887| 5 | 18 
Killisnoo$.. ......se00: coos 57 22 | 134 99 |........ | 96.7) 28.9) 83.3) 35.5 | 44.9 | 50.3 54.8 | 53.6 | 46.5 | 41.2 | 32.7 | 30.6 | 89.8 | May, 1881 | Dec., 189 | 11) 2% 
Sins beccsteobesnecosl 58 19 | 134 @)........ | 27.5) 2-7) 83.5) 40.1 | 47.7 | 53.6 | 56.6 | 55.0 | 49.9 41.9| 31.2) 29.3 | 40.9) May, 1883) Dec., 1896| 2 & 
te on eden padeaeee | oT 188 19 |.....0+. | 90.0) 28.2) 82.6) 36.3 | 43.2) 49.5 54.7 | 55.2 | 50.0 | 42.3 | 34.7) 30.5 | 40.6 | Jan., 1869) Aug., 1896 8) 54 
Unalaska®......00--..05 53 58 | 166 32 13; 30.0! 31.9 | 80.4) 35.6 | 40.9 | 46.3 | 50.6 | 51.9 | 45.5 | 37.6 | 33.6 | 30.1 38.7 | Oct., 1827 | April, 1868) 6| 2 
Unalaskat ......... ... «| 68 54 | 166 24 | 13, 33.5) 30.5) 32.6/ 35.2) 40.4 | 45.9 49.6 50.3 | 46.0 | 40.4 | 34.6 | 32.8 39.3 | June, 1872 | May, 1886 | 2| 33 
St. Michaels...........000+. 63216148) 8) 7.4) — 23) 8.9) 19.9 | 33.1 / 46.3 59.6 | 51.9 | 43.9 | 90.5) 15.6/ 4.8 | 26.1 | July, 1874 | June, 1886 | 11 | 12 
Point Barrow cs teamed 71 2 | 156 16 | coseees | —17.5 | —18.6 | —11.8 | — 1.2 | 21.4 32.8 38.1 | 37.9 | 27.8 | 4.4 |—6.0 | —15.4| 7.7 | Sept., 1852 | Aug., 1883 3/ 10 
niertor. | | | | 
Anvik ...... ppkidegnnoon ceed | 6237 | 16008) ....... 1.8 | wel 15.5] 95.4 | 49.0 |....../...006[. woe 43.0 | 25.1 | 10.0) — 2.1 | seal Oct., 1882 | Mar., 1891 x 31 
Nuklukayet.........00+ 000 65 10 | 152 45 |........ —11.1| — 9.0 6.7 | 22.9 | 4B.7 |....../.e000-| Shed | 48.4 | 25.9 |—4.6 | —19.9 |....2. Aug., 1882 | May, 1886 |....| 27 
Fort Yukon...... ...+ss0+. 66 33 | 145 18 412 | —29.5 | —11.6 OD Locesese (Ra raise eae Sea hae Rend Ssccmainie S utiad | Jan., 1861 | May, 1861 |....| 4 
Tohatowklin .......-.-+++++ 65 30 | 142 38 |........ | 15.8) —11.3| 11.3] 31.0 | 45.1 |......)...066 54.2 | 42.7 | 19.7) 2.5 | —15.0 |....+. | Oct., 1882 | May, 1886 |....) 26 
Fort Reliance...........++. 64 10 | 139 B |........ —%8.7 | —19.7| 10.5) 9B.7 | 48.9 |......)....00 [secon 43.9 | 37.3 |—7.0 | —21.4|...... | Sept., 1882 | May, 1886 |....| 16 
Camp Davidson......+. ss.|eeeesees Ee adel Sauchiniel (17.4) — 9.9) 7.1) 28.6 | 45.0 | 57.2 | 60.8 | 52.1 | 39.0 | 30.5 | 2.9 | —15.6 | 22.9 | Sept., 1889 | June, 1891 | 1| 10 
Camp Colonna .....+...00+leeee ewes | eorem [eserves | 15.2 | 15.3) — 8.0) 6.4 | 41-0 | 51.9 |....0./ 000. mre | 20.1 44 ATA |eseees | Oct., 1889 | June, 1890 [re] 9 
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Es Cae! Se See 35 | 37 46 a | ae pe | os | 66 st | aS ee St aa: ae .--4 cm 
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: = — 3 ie : ‘are — iit = a 
Nore.—The number of years during which observations were made continuously is given under the heading “ Years.” The total number of months, exclusive of the 
whole years, is given under the heading “ Months.” * Russian series. 896, 


tSignal Service. + Means from 1889-1 











inclusive, used ; means prior to that time not computed. 








oa 


mw 











7° 


ee 





Jung, 1897. 





MONTHLY WEATHER REVIEW. 249 




















NOTES BY THE EDITOR. 


RECORDS OF FOGGY AND CLOUDY DAYS. 


Dr. A. JU. Simonton, voluntary observer of the Weather 
Bureau at San Jose, Cal., calls attention to the fact that the 
blanks for weather reports from voluntary stations have no 
provision for reporting fog. This is an omission which he 
thinks ought not to exist. He says that it is just as impor- 
tant to report fogs as cloudiness; while fog lasts there is-no 
sunshine, and yet we can not say that it is clear nor can we 
say that it is cloudy. Shall we report a foggy day as a clear 
day? At may points, especially near the ocean, there is 
much fog, and in climatological records this surely ought to 
be reported; it is certainly important for those studying the 
climate of distant regions to know whether there is more or 
less fog. 


The compilers of the new edition of “Instructions” in| 
their efforts to give the voluntary observers as little trouble 


as possible, have—not only in respect to fog, but in other 


matters—reduced the instructions and suggestions to the, 


fewest possible words, and have omitted some subjects that, 
in special cases, may become important. The large majority 
of our observers never see the true ocean fog, but those who 


do experience it certainly have the privilege of substituting | 


the word “foggy” for “cloudy,” in describing the character 
of the day, on Form No. 1009. 

These instructions were intended mostly for observers 
in agricultural districts, and it will often happen that 
observers in cities, or at sea, or on high mountains, or those 
in extreme northern and southern latitudes, will perceive 
that they must—in order to do good work—depart from the 
literal wording of this pamphlet. As is stated on the first 
age, 
Bar the United States of the greatest value and to 
facilitate their use in investigating questions relating to 
weather, it is important that a uniform sytem of taking and 
recording observations be adopted.” It is evidently of the 
greatest importance that observations be taken on a uniform 
system at each station for many years, in order to obtain 
satisfactory normals,and the publication of the “Instruc- 
tions of 1897” is not intended to disturb the uniform 
methods that many of our observers have maintained for 
so long a time. 


>_> 


HOMOGENEITY AND UNIFORMITY. 


As uniformity at many stations over a large area is quite as 
important as uniformity at one station for many years, 
therefore, it would be eminently proper for those who have 
maintained such long records to consider whether—while 
still keeping up their integrity—they can not also do some- 
thing additional that will make it possible to compare their 
own observations with those of distant stations without 
introducing discrepancies due to methods and instruments. 

The most important sources of discrepancy may be 
enumerated as follows: 

Temperature—(A). A difference of a few feet in the height 


of thermometers above ground causes an apparent difference | 
(B). A dif-! 


in the extreme temperatures at any two stations. 
ference in the style of exposure of a thermometer, one being 
hung on the north side of a house, too close to the wall; 
another swinging freely in the shade of a tree; a third put 
within a shelter of double lattice-work, where the wind has 


not the freest access; all these exposures will necessarily pro-_ 


duce differences in recorded temperatures. (C). Unless 


thermometers are purchased of the best makers—and such. 


“To render the meteorological observations taken | 


are rather expensive—they are very apt to differ among 
‘themselves one or more degrees, F., even when stirred about 
together in a basin of water; the differences due to inclosures 
/and instruments should be applied to the records before any 
study of climate is contemplated. (D). The differences in 
the immediate surroundings of two stations due to their 
being on hills or plains, in valleys or in the shadow of a 
mountain, or in a forest, will produce local peculiarities that 
are characteristic of very limited areas, and that must be 
duly considered in studying the peculiarities of climatic 
records; this question of special local climates, even in the 
narrowest possible sense of the word local, interests the 
botanist and agriculturist, because slight differences become 
| appreciable in the growth of the plant. 

Precipitation —The records of rainfall show even wider 
variations, both absolutely and relatively, than do the records 
of temperature. The differences in temperature between two 
neighboring thermometers are paralleled by the differences 
in the catch of two local rain gauges. On the average of 
‘many years it is found that a rain gauge about a hundred 
feet above the ground will only catch 65 per cent of the rain- 
fall caught by one at the ground, and it has been shown that 
this is simply due to the more active and violent action of 
|the wind at the mouth of the upper gauge, since as soon as a 
| gauge is shielded from the wind its record becomes the same 
whether it is one foot or a hundred feet above ground. For 
the same reason, gauges at or near the ground catch less in 
proportion as they are located in windy or sheltered spots; 
thus, in a set of fourteen gauges observed by Dr. Hellmann, 
| near Berlin, in a region over which the average rainfall for 
the year must have been practically identical, some showed 
deviations of 14 per cent, which at first seemed to be due to 
the influence of forests, but were soon found to be simply the 
irregularities of the deficiencies in the catch of the rain 
gauge, being in fact in the nature of an error in the catch, 
due to the strength of the wind at the mouth of the gauge. 

These paragraphs suffice to illustrate the extreme import- 
ance and difficulty of obtaining true temperatures and true 
rainfalls and the necessity of bearing in mind the uncertain- 
ties of our methods of observation and the incongruity of 
our data when we attempt to study minute peculiarities of 
climate. 

It is hardly to be expected that the majority of the voluntary 
observers would care to devote that labor and thought to the 
subject which specialists in hygiene and climatology delight 
in, therefore the Weather Bureau avoids every appearance of 
imposing upon the voluntary observer, strictly so-called, the 
labor that many “special observers” willingly undergo for 
the sake of advancing the inquiries in which they are per- 
sonally interested. It must, however, be recognized that 
every voluntary observer has, by the very fact that he volun- 
tarily keeps a record, shown that he has some special] interest 
in some part, if not the whole, of climatology. Therefore, 
to each one we may say: keep your record so that it shall be 
satisfactory to yourself in regard to the particular questions 
in which you are personally interested. 





ELECTRICAL DISTRICTS. 


Within the past few months several correspondents of the 
Weather Bureau have called attention to the fact that there 
exist here and there small and well-defined localities that 
are peculiarly subject to severe lightning strokes, and some 
explanation of this phenomenon has been requested. As 
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usual in such cases the main question is overlooked, viz, the 
clear and definite establishment of the fact. It is not suf- 
ficient to show that the lightning has struck several, or even 
many times within a limited radius, but one must show that 
it has not struck an equal number of times within the same 
area outside of that radius. 

If the average of many years of observation shows that 
there really is a special frequency of lightning stroke in a 
limited region we have then to seek for the cause either near 
the ground or in the clouds. It is not likely that the cause 
consists in anything far below the surface of the ground. At 
the surface we know that tall trees, small hills, and tall 
buildings or monuments are most liable to be struck. As to 
the clouds we know too little about the cause of lightning to 
hazard any hypothesis. There are, however, three well estab- 
lished generalizations that will sometimes guide our investi- 
gations, viz, that thunderstorms are especially liable to begin 
in certain regions, that they pursue paths in directions radi- 
ating therefrom toward the east and northeast, and that they 
grow in severity up to a maximum at certain hours of the 
day. From these three principles it results that lightning 
will be most frequent along the favorite paths of thunder- 
storms and in those paths at certain hours of the day; if 
two favorite paths intersect, then the region of intersection 


will be especially rich in lightning strokes, provided that), 


storms moving along these paths pass over that region at 
those hours of the day when the storm intensity is at a 
maximum. 

Both from the practical point of view of the insurance 
companies, and from the philosophical point of view of the 
meteorologist, it is very desirable that we should have well 
established information relative to the distribution of light- 
ning and thunderstorms, and the Editor will be pleased to 
publish a careful discussion of the complete record of all the 


lightning strokes that have fallen in any region as large as a| Fi 


township. 

In conducting an investigation into the frequency of light- 
ning, it is quite necessary to compare together equal areas; 
thus, it is often said that a city is less liable to severe strokes 
than the surrounding country, but, of course, this country 
area represents an area indefinitely larger than the city, and 
the comparison has no value unless we compare equal areas 
of the country and the city. It has been said that the west- 
ern portion of the city of Washington (viz, Georgetown ) is 


less subject to lightning than the rest of the city; but this}; 
“rest of the city” embraces an area that is more than ten |? 


times as large as Georgetown, and should, therefore, receive 
ten times as many strokes if they are evenly divided over the 
surface of the country. 

Mr. W. M. Smith, voluntary observer at Van Wert, Ohio, 
states that there is a small region between South Avenue and 
Boyd Avenue, in that city, that is peculiarly subject to light- 
ning strokes. An investigation of this and similar cases 
would doubtless prove instructive; but, as above stated, be- 
fore undertaking to investigate the causes, we must first 
establish the fact very clearly and definitely by studying the 
frequency of strokes in equal areas of the surrounding region 
as carefully as we study the frequency in the electrical district 
itself. 

The importance of considering the area and of determining 
the frequency per unit area is frequently lost sight of in 
statistical meteorology, and perhaps the most notable mis- 
apprehensions in this respect have been made with regard to 
the distribution of tornadoes, as shown in the following note. 


a 


TORNADO FREQUENCY PER UNIT AREA. 


Several States of the Union have long been famous for tor- 
nadoes, and the popular dread of these destructive storms has 





been said to operate against the settlement of those States 
and against the peace of mind of the inhabitants. But the 
idea that tornadoes are very frequent has, to a large extent, 
resulted from a neglect to make proper allowance for the rela- 
tive area of the respective States and of the tornado itself. 

The chance of injury from a tornado evidently depends 
upon both the frequency of tornadoes per unit area and on 
the area covered by the path of the tornado, viz, the product 
of its length by its breadth. The area of destruction in any 
individual case will rarely amount to more than 25 square 
miles. Owing to the extremely local character of the de- 
struction, our records of these storms become imperfect in 
proportion to the sparseness with which the country is set- 
tled, and in the newer States there is sometimes an apparent 
increase in the number of tornadoes, owing entirely to the 
increase in the inhabited area, and the consequent increased 
completeness of the record. In fact, our records for Kansas 
and Nebraska relate almost entirely to the eastern half of 
each State. In spite of the imperfection of our records the 
data contained in the following table has considerable value 
both to the meteorologist, the local inhabitant, and the insur- 
ance agent: 











Tornado frequency. 
—— 3 Siectabiasaeemenstiiie 
=<. Total number of tornadoes. Annual average. 
s nD | 
States. acs | 

3S 1874-1881. | 1889-1896. . Ip Per unit 

és Finley. Henry. | 16 ott Per State. «area. 
Alabama..........-. 5.1 12 | 13 25 | 1.56 | 0.30 
ADBERS, 0.0.00000000 000. 51.7 0| 0 | 0 0.00 0.00 
APIBODE 00000000000 11.4 2 | 0 2 0.12 0.01 
Arkansas ........... 5.2 8 | 18 6 1.62 0.31 
California........... 15.8 1 v0 1 0.06 | 0.00 
SSID. coccccoccce 10.4 1 1 2 0.12 0.01 
Connecticut ........ 0.5 2 | 0 2 0.12 0.24 
Delaware... ... 0.2 0 | 0 0 0.00 | 0.00 
Dist. of Columbia... 0.0 0) 0 0) 0.00 | 0.00 

ERED. ccvcvcece- see 5.9 5 | 1 6 | 0.38 | 0.07 

ST sdcsasecacses 5.8 29 | 12 | 41 2.56 0.44 
BND ccceccccccscese 8.6 0 | 0} 0 0.00 | 0.00 
Illinois ........++.++- 5.5 50 | 29 | 79 | 4.94 | 0.99 
DEED cccence coces 3.4 24 7 31 1.94 0.57 
Ind Ter. and Okla .. 6.9 1} 13 | 14 | 0.88 0.13 
hoi. edusdneines 5.5 26 28 i 3.38 | 0.61 
TEs coccceeseeses 8.1 55 re 102 6.38 0.79 
Kentucky .......... 3.8 5 | 11 | 16 1.00 0.27 
Louisiana ..... lode’ 4.1 11 | vi 18 1.12 0.28 
PT tccnks exesen en 3.5 3 3 6 0.38 0.11 
Maryland ........... 1.1 8 | 3 11 | 0.69 0.63 
Massachusetts...... 0.8 7 | 1 8 0.50 0.62 
Michigan............ 5.6 13 5 18 | 1.12 | 0.20 
Minnesota .........- 8.4 21 2 43 | 2.69 | 0.32 
ae bderecess 4.7 9 | 15 24 1.50 | 0. 32 
Missouri......+...+.. 6.5 40 | 16 56 3.50 | 0.54 
DE, ccccseensces 14.4 1 0 1 0.06 | 0.00 
Nebraska ........... 7.6 14 | 22 | 36 | 2.25 | 0.31 
SE cscchabbaknde 11.2 1 0 | 1 0.06 0.00 
New Hampshire .... 0.9 | 3 | 0 3 | 0.19 | 0.21 
New Jersey........-. 0.8 5 6 11 0.69 0. 86 
New Mexico ........ 12.1 1| 0 1| 0.06 | 0.00 
New York .......... 4.7 20 | 5 | 25 | 1.56 0.33 
North Carolina ..... 5.1 14 2 16 | 1.00 0.20 
North Dakota. ...... 7.1 4 | 2 6) 0.38 | 0.05 
Ge ceccece eoscceces 4.0 21 Ss 29 1.81 0.45 
Oregon...... «+++++- 9.5 0 | 0 0 | 0.00 0.00 
Pennsylvania....... 4.6 | 17 13 30 | 1.88 0.41 
Rhode Island ....... 0.1 0 07 0 0.00 | 0.00 
South Carolina...... 3.4 13 3 | 16 | 1.00 0.30 
South Dakota....... 2.7 | 5 21 26 | 1.62 0.21 
Tennessee .......... 4.6 | 15 10 2 | 1.56 0.34 
TED ccce ccoscccece 27.4 18 35 53 3.31 | 0.12 
SL hh ebneen caccns 8.4 | 0 0 | 0) 0.00 0.00 
Vermont .........+.- 1.0 | 2 07 2 0.12 0.12 
Virginia. ........... 6.1 | 9 2 | 11 0.69 | 0.11 
Washington ........ 7.0 0 0 0 0.00 | 0.00 
West Virginia ...... 2.3 1 0 1 0.06 0.08 
Wisconsin........... 5.3 | 11 10 | 21 1.31 0.25 
Wyoming ........... j 9.8 1 0 1 0. 06 | 0.01 








The third column shows the number of tornadoes for 
each State for the eight years 1874-1881, as determined 
by Lieutenant Finley, and pyblished in 1882. The fourth 
column contains the similar data for eight years, 1889-1896, 
as collected by Mr. A. J. Henry and published in the last 
annual volume of the Weather Bureau. To these items the 
Editor has added, in the second column, the area of the re- 
spective States, expressed in units of 10,000 square miles, or 100 
miles square, as also finally the resulting averages showing the 
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number of tornadoes annually per State and per unit area. 
The table shows that even in the so-called tornado States, the 
probability that any area of 100 miles square will be visited 
by a tornado in any year, is generally less than certainty, or 
unity, or less than 100 per cent. If these large areas be di- 
vided up into 100 smaller ones of 100 square miles each, or 
10 miles square, then the probability that some one of these 
will be visited by a tornado within a year is less than 1 per 
cent, but the probability that any specific one of these smaller 
areas will be so visited is only the hundredth part of 1 per 
cent per annum, or 1 per cent per century. Within such a 
smaller area of 10 miles square the destructive path of the 
tornado, when it finally comes, will probably cover less than 
25 square miles, so that the probability that some one of the 
100 areas of 1 square mile will be struck is less than one- 
fourth of 1 per cent per century; but for any specific area or 
farm of 1 square mile the probability is much less than one- 
sixteenth of 1 per cent per century. In fact, the probability 
that a given house will be destroyed by a tornado is less than 
the probability that it will be destroyed by lightning or fire. 


—_ 


THUNDERSTORMS AT EUSTIS, LAKE COUNTY, FLA. 


The voluntary observer (Mr. H. W. O. Margary) at Eustis, 
Fla., sends a detailed record of the thunderstorms at his 
station during June. His location is about 28° 45’ N., 81° 40’ 
W ; altitude 60 feet above Lake Eustis, which is supposed to 
be 120 feet above sea level; the range of his horizon is quite 
large, being most restricted on the south side by heavy tim- 
ber, but to the eastward there is no known limit, as he has 
observed lightning belonging to storms far beyond the coast 
line, and, in one case, as far away as the Bahamas, 250 miles, 
on which occasion the lightning appeared like a small seg- 
ment of a circle rising from 3° to 7° above the horizon. To 
the westward his horizon is level over the low swamps, lakes, 
and river valleys. The view in all directions is entirely unin- 
terrupted for distances ranging between 2 and 7 miles. 

With these ample surroundings the temptation to make a 
minute study of thunderstorms is very great; but, of course, 
elaborate work in this direction at only one isolated station 
loses a great deal of the value that would attach to it if similar 
records had been kept by other observers distant a few miles 
from the central station. Mr. Margary’s record shows that 
thunder was heard on the 2d, 3d, 4th, 5th, 6th, 7th, 12th, 13th, 
14th, 15th, 16th, 21st, 22d, and 24th, or, in all, fourteen days, 
on all which occasions it is presumed by him that the storm 
was within 3 or 4 miles of his station. Some details of these 
storms, especially the azimuths at which they appeared and 
ended, when compared with similar observations at neighbor- 
ing stations, will eventually give the exact location and path 
of the center. Other data can be at once used to give us, for 
instance, the hours of the day at which thunderstorms occur 
most frequently, or the diurnal curve of frequency. Thus, 
during June, at or near Eustis, the prevalence of thunder- 
storms within each hour of the day seems to have been as 
follows: 


Midnight tol a.m............ BR ) Meee 00 1 PMs ccccccscccceses 0 
La. m. 02 w, MM... ccc. ccccess O } Lp. Mm. 007 BP. Mice ccccccceees 2 
2a. m. to3 a M........-00- ees 1 | 2p. m.to3 p. m.........-045- 2 
3a. m. to 4a. M......-..-000e- 2| 3p. m. to4 p. m...........00% 2 
4a. m. to5 a. m........-..-00- L | 4p. m. 008 p. Mm. .ccccccccscee q 
5a. m. to 6a. m.........6..005 Bi Ow. Mh. OO B Mh coc cccccccces 1 
SG. m. 007 G. MM... cccccccscces D1 OP, OR. GOT BP. Wc cccnsccececes 1 
o M MM. 00S GB. BR... 2 sc ccccccece tea > % 3S Serer 2 
8 a.m. to9 a. m..........0.06- 2|8p.m.to9 p.m.............- 3 
Wr Wh. OF IDG, Gh... oc cvcvvcsces see4 S 2.3% See 1 
10 a.m. to ll a.m ............ 0 | 10 p. m. toll p. m............ 1 


1l a, m, to noon..........-... 0 | 11 p. m. to midnight 


_ As nocyclonic storms visited Florida during this month, it 
is evident that the special frequencies between 3 a. m. and 9 
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a.m., between 1 p. m. and 5 p. m., and between 7 p. m. and 
9 p.m. must all be determined by the alternation from warm 
sunshine at midday to cool radiation at night. 

So far as we can make out from this record, which was ap- 
parently not prepared for the purpose of a study from this 
point of view, the thunderstorms appeared six times in the 
northwest, five in the north, two in the northeast, two east, 
three in the southeast, two in the south, three in the south- 
west, one in the west. The direction of motion of the storms 
in their paths is not easy to make out from the records at a 
single station, but, so far as can be gathered, the prevailing 
motion is from the southwest to the northeast. Mr. Margary 
especially notices a few storms that “came up with the wind,” 
while the general rule was that they should “come up against 
the wind,” and, as the wind is usually northeast, this would 
also indicate that the thunderstorms advanced from the 
southwest toward the northeast. 


MECHANISM OF THUNDERSTORMS. 


The advance of a storm against the wind may be inter- 
preted as favorable to that view of the origin and structure of 
thunderstorms that has lately been so fully elaborated by 
E. Engelenburg in his memoir on the “ Aerodynamic Theory 
of Thunderstorms,” published in the XIXth volume (1896) 
of the Selections from the Archives of the Deutsche See- 
warte. According to this view (which has been frequently 
expounded by the Editor since 1871) a thunderstorm is the 
result of the overturning of a considerable mass of the lower 
atmosphere, by which cool and especially dry air descends 
and runs under and pushes up warmer, moister air, which 
latter, after losing a small percentage of its moisture as rain, 
and a good deal of its heat by radiation from the clouds, 
becomes in its turn again the heavier, and descends beneath 
other moist air. This process of descent and ascent consti- 
tutes a vertical rotation around a horizontal axis, and will 
continue indefinitely until the rolling mass of air comes into 
regions where the topography of the ground or the presence 
of very dry air or very coldair near the ground as in the early 
morning hours, breaks up the thermodynamic process that is 
essential to the storm’s automatic propagation. In the course 
of this rotation around a horizontal axis, it may occasionally 
happen that the rotation which is never strictly vertical, be- 
comes considerably inclined, and the winds become so severe 
that the storm is spoken of as tornadic; but the true tornado 
with its funnel-shaped cloud is not to be considered as be- 
longing to this class of thunderstorms. Beside the rolling 
thunderstorm, which advances broadside forward, there is 
another class of storms to which the tornado and the water- 
spout belong. In thisclass of storms the motive power is found 
in the buoyancy of a great cumulus cloud under whose center 
the lower air ascends because it is pushed upward into the 
region of abnormal low pressure within the cloud. Another 
class of thunderstorms includes those formed by air that is 
pushed upward by being blown against obstacles such as 
mountains, these often have no special internal maintaining 
power and may soon die away. 


eg 


FREQUENCY OF THUNDERSTORMS. 


We have received from Mr. H. H. Moore, voluntary ob- 
server at Windsor (five or ten miles north of Hartford, Conn.), 
a record of the number of days on which thunder has been 
audible; it embraces all days on which thunderstorms were 
heard by the observer without regard to the distance of the 
storm. Mr. Moore’s record can be thrown into the following 
tabular form so as to give the average for each month of the 
year: 
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» £26 BB SRE EERE? 
eal |\2\sg 
Months . s ° ° ° ° . . ° ° P . 3 «§ 
3 355 
BE EEE Ee ee 8/2/22 8) 2/5 
| | | | | 
January. 0|' 0° 0) 0 0|' 0; 0| 0| 0| O | 0 0 0 0 0 0.00 
February ........ 0; 0: O| O| 1 1 0 1 1 0/| 0; 0; 0] O 4 0.29 
MAFOR oc. cocccess 1; 1 0 1 0 0 1 2 1 0; 1; 0; O| O| 8| 0.57 
MEE Senccecrveves | 2} 1] Oo] 2] 1] 8) 8] 2] 4] O| B| 2] 8] 8| 28) 2.00 
BOY ceccccccce ove 3 8; 0; 8&8; 5S! 5& 2; 4 2; 3; 3/ 5& 2; 8/| 30| 3.57 
WEED coccccocecce 7; 3| 41 3) 4] 8] 6] 6| 8110; &| 7) 10! 2) 7B| 5.87 
Daly occ ccceese | 9 8 5 8'10;| 4 3 2; 4; 11 8 10 7 9 | 9% | 7.00 
SEE dimnatis 4; 5/] 9] 2/12; 8] 8] 6| 6] 8| 5/| 5B! 7| 9] 84 | 6.00 
September ..... 2; 6; 0; 4 2; 32 1 5 2; 2}; 2) 8 4 4/39 | 2.79 
October ......... 0; 0); 1) 0; 1) 3) 8 | 2] 0] 1) Of} O} O} Of} 8| 0.87 
November ....... 0; O| O| 3} O| O| O}| 0} CO} O| O| OO 1 0' 3° 0.2 
December........ 1}; 0/ 0] 0} O} O| O}] 1} OO} Of Of] Of} O|] OO} 2) 0.14 
Annual...... 29 27 | 3 | | 21 | 80 | | 85 a7 | a2 | 84 | BS 402 | W.7 


8 
= 


This table apparently gives us a close approximation to the 
normal distribution of thunderstorm days in that locality. It 
will be noticed that we have here not the number of storms, 
but the number of days on which one or more storms oc- 
curred. The record does not include thunderstorms at an 
indefinitely great distance, but only those that were near 
enough to give audible thunder, and this rarely occurs when 
the storm is more than 10 miles distant; in fact a distance 
of 3 miles would appear to be a fair average for the storms 
here recorded. 

The months in which thunderstorm days were most num- 
erous were: August, 1887, 12; July, 1892, 11; July, 1887, 
June, 1892, July, 1894, June, 1895, 10. The average number 
for July was 7, and the average number for the whole year, 
29. The maximum was 36 in 1887. 


AUDIBILITY OF THUNDER. 


The audibility of thunder depends not merely on the initial 
intensity of the crash, but equally on the surroundings of the 
observer, since in the quiet country one will observe feeble 
sounds that escape the ear in a noisy city. But perhaps the 
most curious and important condition of audibility is that 
the thunder, or wave of sound, shall not be refracted or re- 
flected by the layers of warm and cold air between the ob- 
server and the lightning or by the layers of wind, swift above 
and slow below, so as to entirely pass over or around the ob- 
server. Sound is somewhat analogous to a wave phenomenon, 
and consequently is subject to refraction when it passes 
obliquely through layers of air of different densities. Such 
refraction may occur at any time and place. Thus observers 
at the topmast of a ship frequently hear fog whistles that are 
inaudible at sea level; those on hilltops hear thunder that is 
inaudible in the valley; those in front of an obstacle hear 
sounds inaudible to those behind it. The rolling of thunder, 
like that of a distant cannonade, may be largely due to special 
reflections and refractions of sound. Again, the greater veloc- 
ity of the air at considerable altitudes above the ground dis- 
torts the sound wave and shortens the limit of audibility to 
the leeward, but increases it to the windward. In this way 
it happens that the thunder from very distant storms rarely 
reaches the ear. Lightning may be seen and its illumination 
of clouds and mist may be recognized when it is even 200 
miles distant, but thunder is rarely audible 10 miles. Hence 
we see the need of a large number of stations if we would 
catch the record of every thunderstorm that happens. Prob- 
ably one for every 25 square miles would not be too many. 
On the other hand, a few stations would suffice, at least for 
the nighttime, if each should report the direction and move- 
ment of every case of distant lightning. 


<a 


MOVEMENTS OF WINDS AND CLOUDS IN MINNESOTA. 


Mr. O. F. Rice, of Pine Island, Minn., inquires “why storm 
clouds appear so often on our west and winds come so con- 
stantly from the southern directions ? ” 





As this very general question was penned in July, the 
Editor thinks it likely that Mr. Rice had in mind the south- 
erly winds of the summer season in Minnesota, for the ques- 
tion can hardly refer to the average winds of the whole year, 
since in the winter time these come from the north or north- 
west. If one studies carefully the charts of resultant winds 
published regularly on Chart No. IV of the MontHLty WEATHER 
Review, he will perceive that in passing from the summer 
to the winter and vice versa, a gradual change takes place, 
not only in the direction of the winds, but also in the distri- 
bution of the temperature and barometric pressure of the 
lower atmosphere. These observations although made at the 
surface of the earth give us reason to believe that the average 
temperature of the mass of air above Minnesota, Manitoba, 
and the neighboring region is in summer much warmer than 
over the country to the westward of the Rocky Mountains. 
It will also be noticed that the barometric pressure in this 
central portion of the continent is, in the summer time, 
lower than on the Pacific Coast to the westward, and 
especially lower than on the Atlantic Coast to the south and 
east. The winds move in obedience to the differences of 
pressure prevailing in the neighborhood of the station. 
These differences may be due either to differences of temper- 
ature—by reason of which cold, dense air underflows and 
raises up warmer, light air—or they may be due to the dif- 
ferences of pressure at any level by reason of which regions 
of great pressure push their air into the regions of low pres- 
sure. Both of these causes are usually active in the free 
atmosphere, and doubtless the southerly winds of Minnesota 
represent the resultant effect of the general distribution of 
pressure and temperature in North America—not only at the 
surface of the ground but in the free air above the ground. 

If we ascend through the lower atmosphere and study the 
motions of the upper air as shown by the clouds, we find a 
general rapid movement from west to east or southwest 
to northeast, showing that the motions of the upper air are 
largely controlled by the pressures and temperatures pre- 
vailing at the upper level. In general, a certain definite 
mass of air tends to flow down a gentle slope toward the 
region where the density of the air is less than its own at the 
same height above sea level. As soon as the motion begins 
the influence of the rapid diurnal whirl of the earth on its 
axis is felt by the moving air so that the upper layers above 
Minnesota move nearly from west to east while the lowest 
layer at the surface moves from the south or southwest to 
northeast. Therefore, while the upper clouds and the storms 
that they attend come from the west the lowest winds are 
blowing from the south. 

In the winter time the distribution of temperature and 
pressure over North America is such as to force the cold air 
of Canada southward over Minnesota. The upper layers 
move more nearly from the west, while the lowest layers 
come more nearly from the north, so that at the surface of 
the earth northerly winds are more frequent; consequently, 
in the winter we do not have southerly winds below and 
westerly winds above, except on those dates when low pres- 
sure prevails in Canada analogous to the low pressures of the 
summer season. 
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HOURLY RESULTS FROM SELF-REGISTERS. 


The Weather Bureau maintains self-registers for pressure, 
temperature, wind direction, rainfall, and sunshine at a very 
large proportion of its stations, and for the wind velocity at 
all of them, and the general results are given monthly in the 
elaborate climatological tables contributed by Mr. A.J. Henry, 
Chief of the Records Division. Incontinuation of this work 





Mr. Henry has prepared, for the forthcoming Annual Report 
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of the Chief of the Weather Bureau for the year 1896, ex- 
tended tables of the hourly, monthly, and seasonal mean 
values, the resultant winds, and other climatological data for 
a selected group of about 28 stations; as an abstract of this 
more elaborate work the Editor has, with his permission, com- 
piled the accompanying tables on pages 254-256. 

Tables 1, 2, and 3 give, respectively, the mean pressure, 
temperature, and velocity of the wind for each hour of the 
day for the five years 1891-95, inclusive. The figures in 
Table 1 were deduced from the records of the Richard ane- 
roid barographs. These registers are checked by at least two 
comparative readings daily of the mercurial barometers at 
the respective stations. They are, therefore, at least approxi- 
mately corrected for the diurnal and for the non-periodic 
fluctuations in the temperature of the aneroid. These fluctu- 
ations of instrumental temperature, as is well known, affect 
the records of the aneroid quite appreciably, but it is not 
likely that an outstanding error of 0.01 inch has been thereby 
introduced into these 5-year means. The pressures thus 
given, as measured in inches of the mercurial barometer, are 
the so-called “apparent pressures,” and, in order to obtain 
standard pressures, according to the accepted common sense 
rule of physicists and meteorologists, they still need a cor- 
rection for the local value of gravity, or the so-called reduc- 
tion to standard gravity. These corrections are given in the 
last column of Table 1; they have been determined by using 
the values of local gravity, given in Table 7, which were com- 
puted by the use of Helmert’s formula. (See Monrutiy 
WEATHER Review, 1896, p. 468.) According to Mr. G. R. 
Putnam, of the Coast and Geodetic Survey, this formula rep- 
resents the force of gravity at any locality and altitude in 
the United States to within 0.0002 of its value. Helmert’s 
formula represents the force of gravity at a given elevation 
above the sea without regarding any possible local peculiari- 
ties of topography. Owing to these latter the values of the 
computed gravity may be in error by three units in the first 
decimal or 0.0003 of the full value of gravity in an extreme 
case, and it is therefore desirable to use the observed forces 
of gravity at each station instead of these computed approxi- 
mations. Although our mean apparent atmospheric pres- 
sures are given to the nearest thousandth of an inch, yet the 
resulting standard pressures can only be considered reliable 
to the nearest hundredth of an inch on account of the out- 
standing uncertainty in our knowledge of the local force of 
gravity. The reduction to standard gravity in Table 4 differs 
but little from the reduction for 30 inches of mercury at sea 
level. 

Whenever changes in the location of the station, affecting 
barometric pressures, have been made during these five vears, 
the records have all been reduced uniformly to the elevation 
of the barometer above mean sea level that obtained on De- 
cember 31, 1895, and these elevations are those given in 
Table 7. 

The temperatures recorded by the Richard thermographs 
have been reduced to standard temperatures within the in- 
strument shelter in which the thermograph is placed by two 
or more daily readings of the standard whirled thermometer. 
These standard thermometers rarely have errors exceeding 
0.3° F. at any part of their scales, and as the positive and 
negative corrections are eliminated in the mean of the 150 
readings on which each of these printed numbers depends, 
the temperatures may be considered as standard for the in- 
teriors of the shelters and for the respective altitudes above 
ground. As the shelters are single “ jalousies,” allowing the 
wind free entrance, it is believed that only in exceptional 
cases, such as absolute calm in sunshine, can the temperature 
of the thermometer differ from that of the outside free air 
by more than 0.5° F. 

The altitudes of the thermometers above ground are given 





for December 31, 1895, in Table 7. In a number of cases 
the altitudes at that date are considerably higher than in the 
previous years, and especially is this the case in large cities 
where the growing tendency to erect tall buildings has neces- 
sitated the removal of the local Weather Bureau station to the 
top of the tallest building, in order that our signal flags may 
be placed most advantageously. For the same reason, there- 
fore, there has been a steady upward movement of anemome- 
ters and rain-gauges. But, as these tall buildings are also 
large, the influence of the building itself becomes quite appre- 
ciable, and one should consider the height of the instruments 
above the roof in connection with the height above ground; 
it is not practicable at present to answer the complex ques- 
tion as to what may be the exact nature and amount of the 
reduction of a temperature, wind velocity, or rainfall from 
these elevated stations down to the standard exposure near 
the surface of the open ground. Undoubtedly on our elevated 
buildings the temperatures are slightly lower, the rain-catch 
considerably smaller and the wind velocity frequently larger 
than for stations at the surface of the ground, but compari- 
son with other stations shows that the differences do not seem 
to be so large as has often been feared. So far as tempera- 
ture is concerned it is much more difficult to determine the 
true temperature of the air near the ground than at the top of a 
tall building, because at the ground the wind is much dimin- 
ished and is liable to bring special streaks of hot or cold air, 
therefore the observer must whirl his thermometers more rap- 
idly and for a longer period in order to get the average tem- 
perature; at the higher level, the special streaks of hot and 
cold air have all merged into one homogeneous mass, and the 
strength of the wind facilitates the ventilation of the ther- 
mometer shelter, and therefore the rapidity with which the 
thermometer bulb follows the temperature of the air. From 
this latter point of view the internai sensitiveness of the 
thermometer is a matter of prime importance; the coeffi- 
cient of sensitiveness (see Treatise on Meteorological Appa- 
ratus p. 71) is quite small in Weather Bureau thermome- 
ters, so that if the bulb is 5° above the temperature of the 
air it will fall to that temperature in less than two minutes, 
under steady ventilation. Undoubtedly the maximum tem- 
peratures in an elevated shelter will be lower and the mini- 
mum temperatures higher than those in a ground shelter; it 
is this difference that makes the ground shelter so especially 
local in its character. It is often said that for biological 
studies a climatologist needs temperatures nearer the surface 
of the ground than are given by the elevated shelters of the 
Weather Bureau, but the case ought to be put more strongly 
than this, since in biology and in hygiene one should have 
the temperatures at the spot where the plant or the man is, 
and, therefore, special observations must be made by these 
students in the localities that interest them. In a general 
way, the average temperature at any small altitude above 
the earth surface may be reduced to that at a standard eleva- 
tion of 5 feet above the surface, provided the wind is blowing 
strongly at both places, by adopting the adiabatic law of cool- 
ing, viz, 1° C., per 100 meters, or 1° F. per 182.3 feet. When 
the wind is not blowing, as in the early morning hours, and 
when the lower station is in a special layer of cold air, this 
rule is entirely changed, and radiation and conduction be- 
come theimportant factors. Therefore, a reduction to stand- 
ard altitude above ground can only be rationally applied to 
the average of the whole twenty-four hours, or of the year, 
and this reduction, calculated for the rate just given, will be 
found in the last column but one of Table 3. 

The reduction of temperatures to sea level, like the reduc- 
tion of pressure to sea level, is a process encumbered with sev- 
eral hypotheses, and the Editor considers it wiser to reduce 
such observations as are made at continental stations to some 
upper level representing the real atmosphere, in whose phe- 
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TABLE 6.— Wind velocity, monthly and annual means, 


























, os | ls & a 

o E | “3 g ei 2 2/5 

Stations. pidia ram: S2\|8 +618 

SiSl/ELE/SI ES) Sl eisle\8\s 

sin is </2\/45/4/)4/2 Siz ale 

| | | 

Bismarck... ...... 9.3 10.0 \10.6 13.3 |11.8 |10.6 | 9.2 | 8.9 10.5 |10.4 10.2 8.9 | 10.3 
a te eceekad 12.1 18.2 [18.7 12.8 |11-4 10.2 | 9.8 | 9.7 | 9.9 /11.6 /11.8 12.5 | 11.5 
SD bbaé- eseneoce 13.8 |18.6 [12.5 (10.5 | 9.6 | 8.4 | 9.4 | 8.1 | 9.7 [12.1 |18.9 [15.0 | 11.4 
Chicago... .-...... 17-7 |19.3 20.1 18.9 |17.6 14.0 14.0 13.8 |16.7 |17.4 18.4 19.4 | 17.3 
Cincinnati.........| 8.0 | 8.8 | 8.8/7.7) 6.9/5.7 / 6.0/5.5) 5.8) 6.7/7.9 7.6) 7.1 
Cleveland . ...... 12-3 /18.3 12.5 |11.3 11.2 | 9.5 | 9.5 9.4 11.7 |13.0 [14.6 14.2 | 11.9 
Detroit ...........: 11.8 |12.6 |12.2 (11.7 10.4 | 8.9 | 8.9 | 8.1 | 9.8 111.3 12.5 12.7 | 10.9 
Dodge City ... .... 9.9 [11.0 13.4 (15.0 |13.5 14.0 11.8 10.4 18-0 10.8 10.7 10.6 | 12.0 
Eastport........... 13.1 13.5 12.4 10.8| 8.9 | 7.3 6.6 6.9 | 8.2 10.6 12.2 12.6 10.3 
Galveston ......... 11.8 12.6 12.7 12.2 |12.1 10.4 | 9.8 | 8.3 10.8 10.5 [11.4 12-2 | 11.2 
ITE ake anon ened 10.8 |10.0 10.3 10.8 |10.1 | 9.4 8.1 | 7.5/9.6 9.2 11.0 11.7) 9.9 
Kansas City ...... 8.7 | 9.6 11.1 | 9.8/8.5|7.5| 7.3/6.6| 8.4) 8.4| 9.4/9.7) 8.8 
Key West.......... 10.7 11.8 10.8 (10.5 | 8.8 7.3 | 7.4 | 6.7 | 8.0 12.6 11.7 11.9! 9.8 
Marquette......... 10.0 /10.2 10.1 | 9.7 10.4 | 8.2/8.6 8.9 11.4 11.7 (11.3 11-4 10.2 
Memphis .......... 7.9 | 8.7 | 87 P82 | 7.8/5.7 | 5.7 | 5.7) 6.1/6.7/82/ 8.8) 7.3 
New Orleans ..... 9.2 10.4 10.3 | 9.7/8.3 | 7.0|6.4/6.3|7.6/8.7/88/9.6) 8.5 
New York......... 11.7 13.1 13.4 12.2 /11.1 | 9.1 | 9.2/8.7 | 9.5 12.0 [12.2 12.7 | 11.2 
Philadelphia ...... 11.1 {12.6 12.4 |11.4 /10.3 | 9.3 | 9.1 | 8.5 | 9.1 [10.5 10.7 |10.7 | 10.5 
Pittsburg.......... 7-8 | 7.6| 7.6/7.0/6.1,5.6 5.2/)5.0/5.616.2 7.4/7.2) 6.5 
Portland, Oreg..... 7.0| 7.5 | 7.7 | 8.1| 7.6/7.1 7.2| 6.8/6.9 7.3/8.0/8.9| 7.5 
St. Louis 12.38 12.4 13.7 12.2 11.4 9.4 9.3/8.2! 9.4 10.8 12.2 12.7 | 11.2 
St. Paul........ | 7.4/8.0 8.2/8.9) 8.1| 7.4) 6.5/6.1| 7.7/7.9 8.0) 7.4] 7.6 
Salt Lake City...... 4.6/5.2 6.5/6.7/6.7/6.4 5.9/5.7\66/5.3 5.3/5.2/ 5.8 
San Diego ........./4.5|5.2 5.5| 5.3/5.7) 5.3 5.0/4.8) 5.0/4.4 42/45) 5.0 
San Francisco.....| 7.3 | 7.9 9.2 10.6 11.5 13.3 18.9 12.6 10.9 8.2 6.8 | 7.6 | 10.0 
Santa Fe .. | 6.8 | 7.1 82/87/83 > 82 69/62/6.5/63 6.6/6.9) 7.2 
Savannah ..... | 84/93 88/)9.0/8.1/7.3 69/64/69) 8.3 7.6/7.6) 7.9 
Washington, D.C..| 7.2 | 8-6 8.6/8.2) 6.8/5.6 5.2) 4.9/5.2) 6.5 7.1/6.5) 6.7 


| 


gations of Professor Marvin, the indicated velocities of the 
wind need a considerable reduction in order to obtain the 
true velocities in standard miles per hour. The error of the 
Robinson anemometer increases with the gustiness of the 
wind; the influence of gusts can not be determined a priori 
in detail as they vary their nature so rapidly; it can be de- 
termined approximately by comparing the records of ane- 
mometers of the same type, but very different moments of 
inertia. For steady winds, viz, without any very decided 
gustiness, the indications of the anemometer may be con- 
verted into true velocities by a study of the experiments with 
anemometers revolved on large whirling machines. For the 
Weather Bureau anemometers having hemispherical cups 4 
inches in diameter, and whose centers describe circles of 6.72 
inches radius, and after applying a correction for the effect 
of the average degree of gustiness at Washington, D. C., Pro- 
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| 
Stations. é 2 
2 | 3 | 
9 | E 
S| 
or hem. 
EE .. . innntencnns cececeesesseooeceesesetesees 100 38| 618 
era PET TIT TT TTI TTT ttt Tet a] - . 16 
SD = 0500 600006066000 000000 C060cces ccceces r 45 
CHICO 0ccc cccccccccces ceccce ccccseccees 87 37 710 
Cincinnatl .........ecsececcseccececeee os 8430 72 
GOUGING cocccccecccccecccccee © covcens 8142 733 
DT chusdndeese Coes ees e606 Cote cee 8038 728 
Dodge City .....+s.ceeceeeeeceeees 100 00 | 6 20 
Bastport... .sccccecccccccsccccese 6659 8 32 
evenen ecesesecsees ceceeesese A ~ . a 
ED scacccce cvcceceseccccs os 
Kansas City ........-seeeeees 04 37 642 
RO@y Wat. .ccccccccccccccsccs 8149 | 7 33) 
Marquette ........cceeeeeeees 8724) 711) 
Memphis ....... sccceeeeeees 90 03 | 700 
New Orleans ....... cccceeccseevess 90 04) 700 
PEO BOGE cccdicccvccccccccece 0 7400| 8 04 
Philadelphia .. ........++- 7509} 8 00 
oO ere 8 02) 740 
PEL COUN « Seco ceccece: Ceceee Geese Keebece cocceesee Soocoseoceseeee 122 48 449 
Wee MME cccccccce ccesecccccecccececceeoet secsceccecs coccecccoseecessoes 912; 659 
BE Pilecosccccs ccc ccs ceteccsccuccsecneccccoceccce cece coccevcceeseccens 908 648 
GOES BO Gece ccccc cccsccccccccccccccce cece cccccce ccs cscoreseceseses 11154) 5 33 
RE TED. vec cvcccccccncce  cncccevecececceccceecece coos cece coeccveeeeess | 11710} 511 
BO PN Oc cccccscccnvceccicccoceccce ceccccccccsecceccs: cocceecesesees | 12226) 450 
DOMES FO ¢ cecccccvcccccceccccccccccccccscc cece cccccecccess coccceccese : ce | 105 57 | 5 56 
Savannah ........ SAsenensecsesocesoceseececes coves ssevecccncccecesces | 8105 | 7 36 
WN, Bi Gocces cnsbeseccesbes cecdcccccsce cece cecceeccececcecescone 77 0 | 7 & 








‘fore the average is taken. 


‘of which the above indicated velocities at Weather Bureau 
stations may be converted into approximate true velocities: 


Conversion of indicated velocities of winds of average gustiness into true velocities, 


(The argument is indicated velocities in miles per hour.) 


Fol}ajel}alaels|els 8 | 9 
ee —————— a a — | —_—— 

@ Jocsece lecoess Joccoes Bt ee | 51/ 6.0| 6.9! 7.8) 8.7 
10 | 9.6) 10.4 11.3 | 12.1 | 12-9 | 13.8 | 14.6 15.4 | 16.2 | 17.0 
20 | 17.8 | 18.6 | 19.4 | 20.2 | 21.0 | 21.8 | 22.6 | 23.4 | 24.2 | 24.9 
30 | 25.7 | 26.5 | 27.3 28.0 | 28.8 29.6 | 80.3 | $1.1 31.8 | 32.6 
40 | 33.3 | 34.1 | 34.8 | 95.6 | 36.3 | 37.1 | 37.8 | 38.5 39.3 | 40.0 
BO, | 40.8 | 41-5 | 42.2 | 48.0 | 48.7 | 44-4 | 45.1 | 45.9 | 46.6 | 47.8 





* For velocities above 60 indicated, the necessary observations are still wanting. 


For velocities less than 6 miles so much depends upon the 
condition of the anemometer, as to whether it is well oiled 
and otherwise in perfect condition, that a table of conversion 
would have but little significance in daily practice. In gen- 
eral, however, the indicated velocities would be too small; 
whereas above 6 miles they are too large. 

As the corrected figures are not simple multiples of the 
indicated velocities, but rather logarithmic functions, it fol- 
lows that when we convert the average of two or more indi- 
cated velocities, we obtain a different result from what would 
be given if the observations were individually converted be- 
In consequence of this, the true 
velocities obtained by converting the averages given in Ta- 
ble 3 will be appreciably larger than if the conversion had 
been carried out for each individual velocity before taking 
the average. As extreme a case as is likely to happen would 
be that of taking the average of two indicated velocities of 
60 and 5 miles per hour, respectively. The average before 
the conversion is 32.5, which corresponds to 27.6 true velocity. 
The average after conversion is the average of 48.0 and 5.1, 
which is 26.55, or 1 mile per hour less than in the previous 
result. Of course the uncertainty of the true velocities intro- 
duced by converting the averages given in Table 3 is far less 
than 1 mile per hour, and depends principally upon the 
average condition of the anemometer and the average gusti- 


fessor Marvin deduced the following reduction table by means ness of the wind. 


TaBLe 7.—Station data for December 31, 1895. 





























Above ground. Above sea. Computed gravity. = 
; ' 7 Samia a FRE PS 
= | ww . | e _ | s => 
siz | Sig | ee 3 . | a = 
| . | — 
© |fliaigis/12]e2!] ¢ = | &¢ | 38 
| | pe — 
e/e/¢/©|8/8]¢@)]s | 8s | 33 | $s 
PRE CE EE Fi e 3 3 3= | 3 
Sie|/4/2}/6/]a8] & Z Zz pe P 
| 
© ?¢ | Feet. Feet.| Feet. Feet. Feet. | Feet. | Dynes. Dynes. | Factor. 
4647| 16| 2/| 3/ 1,670| 1,681 | 1,686 | 980.759 | 980.601 | 1.000004 1.1 
4221 | 115| 181) 154 16| 125 131 | 960.356 | 980.345 | 0.909743 | 0.55 
4253 103/| 108) 606 | 690 700 | 980.404 | 980.340 | 0.999738 | 0.7 
41 33 | 241 | 274 | 238 507 | 84 838 | 980.314) 980.238 0.999634 0.46 
3906) 153 | 157 | 145 553; «628 706 | 980.065 | 980.005 | 0.999396 0.57 
41 30| 122| 130, 109 649 = 740 771 | 980.280 | 980.211) 0.999606 0.6 
4220/ 158 | 161 | 144 m9 | 724 757 | 980.354 | 980.287 | 0.990684, 0.57 
8745, 44| 52, 87) 2,485 2,504) 2,529| 979.946) 979.712 | 0.999007) 0.9 
4454, 69| 74) 68 38 76 | 107 | 980.588 980.580 0.990083 (0.8 
29918) 8 | 9%) 80 5 42 | 979.243 | 979.282 | 0.998608 0.7 
4834) 15/| 33 2/ 2,477 2,477 | 2,492 980.919 980.687 1.000091 1.1 
3905| 78| 9! 81| 89 | 963 974; 930.063 979.973 0.990364 0.7 
a3) 4) 53O| 4) S| @ 64 978.967 978.965 0.99833%5| 0.9 
4634; 67) 95| 58| 641| 734! 708! 980.739 980.671| 1.000075| 0.7 
3509) 140| 154| 134| 672) 399 812) 979.722 979.684 | 0.999089 0.57 
2958 | 112) 120) 111 9 D4 121 | 979.205 | 979.290 | 0.998667| 0.6 
40 43 | 326 | 27 68 8314 766 | 980.210 | 980.180 | 0.990575 | 0.44 
3959 168 | 184 166 42 117 210 | 980.140 | 980.129 0.999523 0.55 
4032) 116) 123 101 756 | 842 | «872 | 980.189 | 980.111 | 0.999504 0.6 
45 32 | 203 213 | 196 43 157 | 246) 980.645 980.631 | 1.000035 0.50 
88 38/ 110/ 210) 100) 469) 571 | 579 | 980.025 | 979.972 | 0.990862 | 0.50 
4458 | 114) 124| 98 759 850 = 873 | 980.504 | 980.515 | 0.990916 0.6 
4046| 83 | 90| 75 | 4,282) 4,345 4,365 980.215 979.809 | 0.999296 0.7 
$243) 59/ 70) 52; 36) 69, 9 | 979.517 | 979.511 | 0. GORROR 0.8 
87 48 | 161| 167) 154) 28) 153/187 | 979.952 | 979.998 | 0.999828 | 0.57 
35 41 7| SO) 39) 6,966 . 6,998 | 7,013 | 979.767 | 979.112 | 0.998485, 0.9 
3205| 63| 86) 55| 56 98 119 | 979.465 | 979.456 | 0.998836 0.8 
88 54 «| 7 | «| 80 n | 179 | 980.047 | 980.037 | 0.99429 0.8 
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RECENT EARTHQUAKES. 


Although earthquakes have but a very remote connection 
with meteorology, yet it seems to be expected that the ob- 
servers of the Weather Bureau will record these, as also aero- 
lites, and that some notice of these phenomena should appear 
in the MontHiy WEATHER Review. The Editor of the Review 
hopes that some geologist will devote himself to the study of 
the slight tremors and occasional severe quakes that are so 
frequent throughout the United States, and that he may re- 
ceive from such an one an authoritative monthly summary of 
seismic phenomena. For the present he can himself only 
undertake to give the briefest review of the character of the 
reports that accumulate monthly in the archives of the 
Weather Bureau. 

There can be no doubt that the solid crust of our globe to 
a depth of 20 or 30 miles is in a state of strain, and that the 
strains are perpetually changing as to direction and intensity. 
Whenever any stratum of rock is too severely strained it must 
crack or crush suddenly. It may move up or down or side- 
ways, and it may perform several oscillations to and fro be- 
fore it comes to rest. A break once made in this way makes it 
easier for succeeding strains to make other breaks in the same 
locality. In this way mountain chains and great “faults” 
seem to have been formed. The small shocks that are so 
frequently experienced represent the minute steps in the pro- 
cess of elevation or depression by reason of which the general 
surface of the country is slowly rising above the ocean, or it 
may be occasionally sinking below it. The existence of sedi- 
mentary deposits along our coasts is held to be a visible 
record of the action of the ocean when that region was far 
below its present level. As large portions of the earth have 
undoubtedly risen and fallen alternately, though very slowly, 
through heights of several thousand feet, there have been 
produced corresponding changes in the climate, the flora and 
the fauna, and this may easily have gone to extreme limits 
so that regions that are now habited by man may have been 
in previous ages uninhabitable, and may in future ages return 
to that condition. From this point of view the elevations 
and the changes that are going on form an integral part of 
meteorology, since that science is often called upon to explain 
not merely the future weather under present conditions, but 
the so-called geological climate belonging to the land areas 
of ancient geological eras. 

The principal recent earthquakes, as reported hy voluntary 
observers and by the newspapers were: (The times have been 
corrected to the eastern or seventy-fifth meridian standard, so 
far as it was practicable for the Editor to do so, though doubt 
may remain in the case of a few towns where local rather 
than standard meridians still continue to be used.) 

Sunday, April 25, Arkansas, Okeola. 

The United States Consul at Pointe-a-Pitre, Guadeloupe, 
W. I. (Jacob E. Dart), communicates the details of a very 
serious earthquake at 10:20 a. m., April 29, at that place. 
The vibrations lasted five or six seconds, overthrew most of 
the houses and injured the heaviest walls; 42 persons were 
injured and 2 killed. It was but little felt on the western 
portion of Guadeloupe at Basse Terre, and it was most severe 
on the eastern slope of the mountainous land, especially at 
Pointe-a-Pitre and at Lamartin, two leagues northeast of that 
place. A strong quake was also felt at Martinique, about 100 
miles to the southeast. 

April 30, about 10 p. m., a shock lasting from two to 
twenty seconds in Tennessee, Illinois, and other points in 
the Mississippi Valley. 


Sunday, May 3. 


Virginia.—Blacksburg, 12: 14, lasting four or five seconds. 
Salem, 12:30, eight seconds. Christiansburg, 12: 15, thirty 
seconds. 





Radford, 12: 16, eight seconds, very severe. Wythe- 








ville, 12:24, thirty seconds, or 12: 20, or 12: 15, according to 
various observers. Roanoke, 12:20, thirty seconds. Fin- 
castle, a few minutes before 1 p. m. Bedford City, 12: 25, 
with a roaring noise. Farmville, no time, feeble shock. Pu- 
laski, 12:20, destructive; chimneys injured. Lynchburg, 
12:15, perceptible. Max Meadows and Bluefield, no time 
given. Harrisonburg, Rocky Mount, Lexington, and Wood- 
stock, not felt. 

District of Columbia.—Washington, no tremor noticed by 
any individual, but one was recorded by the Marvin seismo- 
graph at the Weather Bureau at 12: 18:45 eastern standard 
time; the record shows only one shock of sufficient intensity 
to affect the instrument. 

North Carolina.—W inston, 2: 17 (which possibly should read 
12:17), three or four seconds. Lenoir, 12 m. and 1:00 p. m. 


Saturday, May 15. 
Nevada.—Carson City, 11:04 a. m., lasting two seconds. 


Thursday, May 27. 


New York.—North Troy, 10: 20 p. m, lasting thirty seconds, 
then ceased for a few seconds and continued again for fifteen 
seconds. Albany, 10:20 p.m. Whitehall, Port Henry, and 
Crown Point, no time. Elizabethtown, 10:15 p. m., lasting 
nearly two minutes, with a noise like heavy thunder. Glens 
Falls, 10:15, lasting ten seconds. Saratoga, lasting two 
minutes. Plattsburg, 10:15 p. m., lasting twenty seconds; 
worst shock ever experienced here. Fort Edward, no time. 
Lockport, 10:20 p. m., succession of slight shocks of about 
two minutes duration. Syracuse, 10:15 p. m., less violent 
than in northern New York. Antwerp, very heavy. Gouve- 
neur, slight. De Kalb and Canton, severe. Potsdam and 
Norwood, much heavier. AdamsCenter,severe. Watertown, 
10:15, slight. Remsen, southern limit of the area of the 
shock. Malone,tenseconds. Carthage, Pulaski, and Mexico, 
severe. Philadelphia, very severe. Rose, 10:15, one shock 
lasting several seconds. Whitehall, 10:20 p. m., forty-five 
seconds. Oswego, 10:30 p. m., Weather Bureau office, slight 
shocks lasting twenty seconds. Oswego (another report), 
10: 15, slight vibrations. 

Vermont.—Bellows Falls, 10:13, two shocks. Burlington, 
10: 13 p. m., lasting fifteen seconds; foursevere shocks; most 
severe of any in recent years. Cornwall, 10:15, slight. St. 
Johnsbury, 10:15. Strafford,11:00. Vernon, 10:15. Wood- 
stock, 10: 15, lasting from five to twenty seconds. 

District of Columbia.— Washington, the Marvin seismograph 
at the Weather Bureau recorded a series of shocks at 10:18 
lasting forty-five seconds. 

Canada.—Montreal, 10:15 p. m., perceptible rumbles for 
sixty-five seconds; severer shocks for ten seconds; another 
rumble at 10:46, but no shock; audiences at theatres greatly 
frightened. The notable previous shocks in Montreal were 
on November 27, 1893, March 22 and 26, 1897; thequake was 
felt throughout the Ottawa Valley and eastern Quebec; it 
was particularly severe at St. Hiliare Mountain. Ottawa, 
Ont., 10:15, lasting five seconds; unusually severe. Kings- 
ton, shock lasted several seconds. 

New Hampshire-——Hanover, 10:15:09 p.m. to 10:15:19, 
eight or ten severe shocks; followed until 10: 16:19 by many 
minor vibrations and a loud sound, probably due to the 
rattling of windows and the creaking of objects on the surface 
of the ground. Concord, 10:15, slight. Keene, 10: 15, last- 
ing thirty seconds. 

Massachusetts —Concord, 10:15, slight; lasting fifteen 
seconds. Fitchburg, 10:15, lasting twenty seconds. 

Connecticut.—Hartford, no time given. 


Monday, May 31. 


South Carolina.—Spartanburg, 1:55 p. m., as severe as Au- 
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gust, 1886. Statesburg, Dr. W. W. Anderson, voluntary ob- 
server, reports the local time 1:36 p. m., whence the seventy- 
fifth meridian time is 1:57:30; the motion of the floor 
and its creaking were very distinct. 

Georgia.— Atlanta, 1:00 p. m., alarming shake, most severe 
since 1884; the quake seems not to have extended into the 
Piedmont region. Savannah, 2:00 p. m. Covington, 1 
p.m. Toccoa and Elberton, no time. Hepzibah, 1:05 cen- 
tral time, lasting two seconds. 

North Carolina.—Lenoir, 1:58 p. m., loud roar; chimneys 
injured. Biltmore, 2:00 p.m., perceptible. Henderson, 1.57, 
severe, lasting ten seconds with a roaring sound. Hatteras, 
perceptible. Charlotte, 2:00 p. m., lasting fifteen seconds. 
Soapstone Mountain, rumbling noises. Linvilleand Waynes- 
ville, perceptible. Raleigh, two shocks, each lasting thirty 
seconds; chimneys thrown down. Greensboro, 2:00 p. m. 
Asheville, 1:59. Charlotte, 1:45. Throughout the moun- 
tain district violent shock. Murphy, lasted two minutes. 

Tennessee.—Knoxville and Bristol, 1:15; continued thirty 
seconds. Chattanooga, 1:30 p. m.; slight shock. Tulla- 
homa, 12:57. Greenville, 2:10. Harriman, 10:00 p. m.; os- 
cillations for two minutes. Chattanooga, 1:00 p. m.; very 
slight, twoshocks; the first at 1:00 p. m., lasting ten seconds, 
soon followed by a second of shorter duration. 

Virginia.—Lynchburg, 1:58. Norfolk, 1:57. Danville, 
1:58. Roanoke, it is said that in connection with the recent 
earthquake Angel Mountain is badly cracked, and nearly all 
the water drained out of Mountain Lake and the salt wells in 
Smythe County are completely dried up. Floyd, the severest 
shock ever felt here; brick and stone walls were cracked. 
Richmond, 1:59 p. m., violent vibrations and loud noises; 
two shocks at 1:59 and 2:11 p. m., respectively. Radford, 
2:00p.m. Wytheville, unusual seismic disturbances frequent 
during the past week in Giles County, causing fissures in the 
ground. Pearisburg, earthquake shocks nightly in Giles 
County since the 25th; large fissures have been made. Pe- 
tersburg, 1:59; quite severe; the first since August, 31, 1889. 
Newport News, about 2:00 p.m.; brief but violent. Staunton, 
1: 58, heavy rumble. 

West Virginia.—Charleston, 2:00 p. m. Huntington, 2:08 
p. m.; the shock lasted ten seconds. Clarksburg, 2:02 p.m., 
lasting twelve seconds. Hinton, nodetails. Parkersburg, two 
shocks between l and 2 p.m. Newburg,severe shock. Graf- 
ton, windows broken and officials panic stricken. 

Kentucky.—Covington, the waters in the lagoon dangerously 
rough. Louisville, shortly after 2:00 p. m., lasting five sec- 
onds. Greensboro, 2:00 p. m.; severe. 

District of Columbia.—Washington, the Marvin seismo- 
graph at the Weather Bureau recorded a continuous series of 
shocks from 1: 58: 15 to 2: 03: 15, at least fifteen in all, suffi- 
ciently severe to make a record on the instrument, which is 
intentionally set so as not to be too sensitive for fear of its 
recording surface tremors produced by wagons. 

Maryland.—Baltimore, Eastern Shore and southern Mary- 
land; three distinct shocks. 

Pennsylvania.—W illiamsport, four or five wells have gone 
dry since the earthquake, which had never before failed. 
Pittsburg, 1:54 to 1:55 p. m., slight shock; perceptible in 
buildings, but not on the street. 

Ohio.—Cleveland, 12:32 p. m., local time, the seismograph 
of Prof. Edward W. Morley, of Adelbert College, recorded the 
vibrations as being from northeast to southwest and about 
the hundredth part of an inch in extent. The times are not 
reported. Columbus, 1:02, lasting fifty seconds. Cincin- 
nati, Weather Bureau station, 1:02 p.m., a wave of water 
started at the southwest extremity of the lake at Ludlow 
Lagoon, which by the time it reached the eastern shore of the 
lake was over 3 feet in height. The earthquake shock lasted 
one minute and a half. 








The shock was rarely noticed inside 





of the city. Columbus, 1:02 p. m., for forty seconds, with 
two distinct shocks. Zanesville, about 1 p. m., alarming 
vibrations. Cleveland, 12: 43, severe shock. 

Indiana.—Indianapolis, 1 p.m. Anderson and Vevay, no 
time. 


Sunday, June 20. 


California.—Gilroy, 12:11 p.m. Oakland, 12:13 p. m., 
lasting seven seconds, followed by a milder tremor. At the 
Chabot Observatory, according to Professor Burchalter, the 
seismograph showed distinct tremors lasting in all eight sec- 
onds, the first one being at 12: 13: 25 (or thirty-five seconds) 
p.m. San Francisco, 12:13 p. m., and slight shock at 12: 59, 
and a still slighter one at 6:37 p.m. At the observatory of 
the Coast and Geodetic Survey a slight shock was observed 
at 6:37 a. m., and a severe one at 12: 15 p. m., after which 
there were two distinct tremblings and final shock at 12:48 
p.m. All these were recorded personally, as the official seis- 
mograph was out of order. Sacramento, 12:12, very light. 
Decoto, 12:13, two heavy shocks; at 12:50 a severe one. 
Haywards, 12:01, two shocks. Santa Rosa, one shock. Mil- 
ton, 12:15. Visalia, 12:10, two shocks. Merceda, 12:13, 
two shocks three or four seconds apart. Modesto, sharp shock. 
Stockton, at 12: 14 p.m. Los Gatos, 12: 14 p. m., lasting ten 
seconds. San Jose, severe and long. Mount Hamilton, Lick 
Observatory, 12: 12:56 p. m., shock from east to west fol- 
lowed by complex movements for twenty seconds. Pacific 
Grove, 12: 15 p. m., continuing for several minutes. Monte- 
rey, heavy shock; the adobe wall of the San Carlos Mission 
thrown down. Del Monte, three shocks, preceded by a rumb- 
ling. Templeton, 12.15 p. m., lasting twelve seconds. Santa 
Crux, 12: 13, a severe shock, and an hour later a lighter one. 
Salinas, 12: 15, the severest shock on record, lasting thirty 
seconds. Courthouse, brick buildings, and chimneys injured. 
Gilroy, 12:11 p. m., heaviest shock ever felt here, except that 
of 1868; lasted only a few seconds; chimneys and brick walls 
badly injured. Hollister, 12:15, severest shock since 1868, 
lasting fifteen seconds, from north to south; all brick build- 
ings injured, and several badly damaged. San Rafael, slight 
shocks at 12: 14 and 12:56. Gonzales, very heavy. Fresno, 
earthquake lasting from three to ten seconds. Sacramento, 
very slight. Redwood City, severe. Watsonville, heaviest 
since 1881. In general the reports seem to show that the 
shock was heaviest and most damaging in the neighborhood 
of Hollister, San Juan, and Salinas, and it would be impor- 
tant to ascertain whether the coast line on either bank of the 
San Benito River shows any change of altitude in that region, 
or in the Bay of Monterey and the Peninsula of Santa 
Cruz. 

Mexico —At Oaxaca two shocks were felt on the 20th and 
one at 3a. m. of the 21st in continuation of the disastrous 
earthquake that destroyed Tehuantepec a few days before. 
There is no apparent connection between these earthquakes 
in the Andes, Cordilleras, and Rocky Mountains and the for- 
mation of new volcanoes, notwithstanding the numerous 
popular reports to the contrary, but there is much reason to 
think that these closely associated shocks in Central America, 
Mexico, and California were part of the same shifting of 
geological strata. 

Washington, D.-C., June 28.—The seismograph at the 
Weather Bureau in Washington showed record of a slight 
shock of earthquake at 11:28 p. m., standard time, June 28. 
This must have been a single slight shock barely sufficient to 
make one record. Earthquakes of greater intensity are 
characterized by a succession of several shocks sufficient to 
make a record on the Marvin seismograph, between which 
may occur numerous gentler oscillations or milder shocks or 
slow tippings of the earth to and fro, such as this apparatus 
is not designed to record. 
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MEXICAN CLIMATOLOGICAL DATA. 


Through the kind cooperation of Sefior Mariano Barcena, Di- 
rector, and Sefior José Zendejas, vice-director, of the Central 
Meteorologico-Magnetic Observatory, the monthly summaries 
of Mexican data are now communicated in manuscript, in ad- 
vance of their publication in the Boletin Mensual; an abstract 
translated into English measures is here given in continua- 
tion of the similar tables published in the Monraty WEATHER 
Review during 1896. The altitudes occasionally differ from 
those heretofore published, but no reason has been assigned 
for these changes. The barometric means have not been re- 
duced to standard gravity, but this correction will be given at 
some future date when the pressures are published on our 


Chart III. 
_ Mexican data for June, 1897. 
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Mexican data for April, 1897. 
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SEISMOGRAPHS AT METEOROLOGICAL STATIONS. 


In order to disabuse the public mind as to the connection 
between the weather and earthquakes and in order to show 
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that the study and prediction of cnrthaweles may become 
practicable under the guidance of expert geologists, it is de- 
sirable that, at least temporarily, there be established self- 
registering seismographs and seismoscopes under the care of 
reliable physicists and painstaking meteorological observers. 
The physicists may establish and care for the complex seis- 
mographs, but the meteorological observers can easily look 
after the seismoscopes as they are comparatively simple. 

As Professor Marvin’s form of self-registering apparatus is 
simple and has stood the test of actual use for several years, 
there can be no doubt but that it is eminently adapted to its 
purpose and worthy of wide dissemination. The seismo- 
scope, the clock, the recording cylinder, and the installation 
would probably cost about $150. 


CLIMATE AND CRIME. 


The public press has lately given much attention to the 
subject of the relation between weather and crime. This 
seems to have started with a private communication from 
some Weather Bureau observer and has greatly interested 
every one. A preliminary collection of statistics seems to 
indicate that crime is more prevalent in hot weather. 

The Chief of the Weather Bureau has expressed his opin- 
ion that it is utterly wild to contemplate at present the 
possibility of issuing predictions of prevalence of crime, 
and he has no intention of attempting it. In fact, there is 
no official investigation of the subject being made or contem- 
plated in the Weather Bureau and no legal authority for do- 
ing so, even if it were considered desirable, which it is not. 
The statistics of disease have generally shown a very broad 
connection between climate and disease and the investigation 
of that subject is ordered by Congress, but that has no offi- 
cial connection with crime. The discussion of such difficult 
subjects is a matter of the careful study of statistics by phy- 
sicians, and any conclusions that may at first seem to be jus- 
tified need to be checked by later investigations before they 
can be practically applied to the public welfare. 


—_ -. = 
CLIMATOLOGICAL DATA FOR JAMAICA, W. I. 


Through the kindnessof Mr. Maxwell Hall, of Montego Bay, 
Jamaica, the meteorological service of that colony has ac- 
ceded to the request of the Editor for the prompt communi- 
cation of an abstract of the very interesting climatological 
records of that highly important West Indian station. The 
climatological summary for June, 1897, furnished by Mr. Hall 
through his assistant, J. F. Brennan, of the Meteorological 
Office, is reproduced in the following table. The stations 
therein mentioned have the — locations : 





Stations. “Altitude. atitude, ‘lomeereess 
| Feet oF | or 
Moran Point Lighthouse....... ......66 ceeeeeeeeees s 17 56°) 76 10 
Negril Point Lighthouse............ss.sesssseceeseees 33 18 16 | 78 23 
POO cancuccccces cccens savaeseseny 0006055 cans 6608 50 | 17 58 76 48 
Kinee TOSS cc cvcvcccvcccceveec cocccccccesesesecesce GED | cvcecetsscslescncsscenece 
II, in .0:i04000 seensenetescecendeaens 580 18 12 | 76 
Hope Gardens..... cores seocccccccscecccssccscceseecs GOO joes ccvceee [occevocsscces 
Stony Hill Reformatory........cecess00+ cesses seeee o |) Serene Ri adex eitimstion 
Hill Gardens (Cinchona Plantation) ........ «...+++) | | 18 5 76 39 


The stations King’s House, Hope rn and Stony Hill 
Reformatory, are near Kingston, and are not supplied with 
mercurial barometers. The barometric pressures asgiven for 
these Jamaica stations are reduced to the standard instru- 
mental temperature (32° F.) and standard gravity (latitude 
45° and sea level), and all except Hill Gardens are also re- 
duced to sea level. The thermometers are exposed in Steven- 
son Screens, and their readings have been corrected for 
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instrumental errors. The wind movement is measured by 
Robinson anemometers, assuming the factor 3. The amount 
of cloud is given in tenths of the whole sky; the lower 
clouds are for the most part fracto-stratus; the middle clouds 
cumulus, and the upper clouds cirrus or cirro-stratus. 

The observations at 7 a.m. and 3 p.m. at Kingston and 
Hill Gardens are also communicated in detail by Mr. Hall, 
but are not published at present, although eventually this 
may be done, as Hill Gardens is, like Blue Mountain, an 
interesting mountain station, for comparison with its near 
neighbors, Castleton Gardens and Kingston. The direction 
of the wind at the upper station is only given in general 
terms for the day, and is, in general, east-southeast, while at 
Kingston it is south-southeast. 

The general direction of the middle clouds, as observed at 
7 a. m. and 3 p. m., at Kingston, is southeast, but the velocity 
at the upper station is so much less than at the lower, viz, 19 
miles as compared with 119, that one must infer that the up- 
per station is greatly sheltered from the free wind by the sum- 
mit of the hill above it which is said to attain an attitude 
of about 6,300 feet. If a mountain summit station can be 
obtained this also will be published. Many details with re- 
gard to the climate of Jamaica will be found in Mr. Hall’s 
contributions to the official handbook published by the Gov- 
ernment of that island in 1881. 

The important mutual relations between the meteorology 
of the West Indies and the southern portion of the United 
States must stimulate the study of these records from Jamaica. 

Jamaica, W. 1., climatological data, June, 1897. 
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HOT WINDS IN MISSOURI. 


The voluntary observer, George Comly, at Willow Springs, 
Howell Co., Mo. (N. 37° 00’, W. 91° 55’), under date of June 
25, writes: 

At 5:40 a. m. (probably central time) to-day, an exceedingly hot wave 
struck this place, lasting forty minutes, from the west, causing a rise 
in temperature of 20°, rising from 65° to 85° at 6:15, then going down 
again to 68° at 7 o’clock. 

Somewhat similar occurrences have been recorded, not only 
over the greater portion of the Mississippi watershed, but in 
other parts of the world. At the time noted by Mr. Comly, 
Missouri and the adjacent country was covered by an area of 
cloud and rain. Northerly winds prevailed from northern 
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Missouri to Canada, and southerly winds prevailed from 
southern Missouri to the Gulf. A temperature of 65° F. pre- 
vailed to the north of Willow Springs, and a temperature of 
80° prevailed at Little Rock and Fort Smith, or about 150 
miles to the South. Buta temperature of 85° does not ap- 
pear in any region near by. Itis not necessary to suppose 
that the hot wave observed by Mr. Comly was due to the 
strictly horizontal movement of hot air from some distant 
point. Such a motion, at the rate at which the wind was 
then blowing, or scarcely 10 miles an hour, would have con- 
sumed at least ten or fifteen hours to pass over the interven- 
ing territory, and would have been observed by many others 
besides Mr. Comly. The explanation of these local hot winds 
has been frequently given in connection with the Foehn winds 
of Switzerland, of Table Bay, the dry chinook of Montana, and 
the hot winds of Kansas. Any comparatively small mass of 
air that is rapidly descending warms up by compression faster 
than it can cool off by radiation, and when it reaches the 
earth’s surface spreads out as alocal hot wave. If the upper 
air is moving from the west and sends a portion down to the 
earth’s surface, the latter will appear as a hot wave moving 
from the west. This descent and hot wave may occur at any 
time, morning, noon, or night, and at any season of the year, 
summer or winter, and is the proper explanation of many of 
the phenomena of oppressive hot weather that accompany 
thunderstorms, tornadoes, and all such storms as have their 
origin in rapid vertical movements, which have been called 
topsy-turvy movements by Chambers in his analysis of the 
climate of Madras. At Cape Town, South Africa, where a 
heavy southwest wind, blowing over Table Mountain, de- 
scends in whirling gusts upon the town and the bay, the 
Editor, in 1890, observed quite accurately and on many days 
at certain hours, the rapid movement of alternate gusty streaks 
of hot, dry, and cold, moist air. The latter streaks repre- 
sented the air that had passed around the mountain or was 
resting quietly over the bay, while the hot streaks represented 
air that had descended rapidly from the top of the mountain, 
and which blew violently at the topmast of the vessel two or 
three seconds before it reached the observer on deck. The 
measured alternations of temperature were plus or minus 4° 
F. in three minutes of time, but owing to the internal slug- 
gishness of the best thermometers it is certain that the actual 
alternations of temperature were much greater, and, in fact, 
the sensations of feeling seemed to the observer to correspond 
to sudden changes of at least 10°. 

In thunderstorms of that class which consist of an advanc- 
ing roll of air rising in the front and descending in the 
rear, one will almost always notice the sensation of heat for 
a short time after the storm has passed, and before the mass 
of cool, dry west wind has succeeded in pushing the thunder- 
storm area entirely away. 


- 
HOT WINDS IN KANSAS. 


Mr. P. A. Pearson, postmaster at Kinsley, Kans. (N. 37° 
50’, W. 99° 20’ and, therefore, about 30 miles east-northeast 
of the regular Weather Bureau station at Dodge City), com- 
municates the following note: 

On June 23, about 12:30 a. m., an as hot wind from the north- 
west prevailed. One who faced the wind had to gasp for breath. 
After a few seconds there would be a calmness that can only be de- 
scribed as a deathly stillness, no less oppressive than the wind. At 
1:20 a. m. the thermometer registered 94°; at 1:38, 91°; at 1:50, 80° F. 
I have no doubt but that the temperature between 12:30 and 12:40, 
when it was at its maximum, was as high as 115° or 120°. 

There was a heavy bank of cloud southwest of Kinsley and I am of 
the opinion that a cyclone (tornado?) passed high above us. The board 
sidewalks were so hot that they burned the bare feet of those who 
stepped on them about the same as if in the hot sunshine of midday. 


The local newspapers at Larned, Kans. (N. 38° 10’, W. 
99° 5’, therefore, about 25 miles northeast of Kinsley), says: 
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On Tuesday night between 2 and 4 a. m., that is to say, Wednesday, | in the northwest; it appeared as large as the moon and gave a light 


June 23, many people were awakened about 2a. m. by the extraordi- | almost equal to that of day. 
nary heat of the air, it being so intense that many thought their houses | 





to be on fire; those who noticed the direction in which the hot wave | 
was moving say it came from the southwest to the northeast and then 
came back from the northeast to the southwest. A pleasant cool breeze 
from the north had been blowing up to 1 a. m. that night and it com- 
menced again to blow about 5 a. m. 

The 8 a. m. weather map of the 23d shows mostly ‘southerly 
winds, clear sky, and falling barometer in Kansas; so that a 
local northerly wind at Larned would imply a local topsy- 
turvy movement such as would characterize a streak of hot 
winds extending from Kinsley to Larned. 


eg a te 
BRIGHT METEOR. 


A bright meteor passed over Augusta, Kans., on June 20, 


about 10:45 p. m. (probably central time) traveling due) 


Two or three minutes after passing over there was a 
The color of 


west. 
loud explosion like a heavy clap of thunder. 
the meteor was bright blue. 

In addition to the preceding report received directly from 
the postmaster at Augusta (long. 96° 57’ W., lat. 37° 40’ N.) 
there have been received newspaper reports from other sta- 
tions, as follows: 


Eldorado, Kans. (N. 37° 44’, W. 97° 50’)—Path from west to east; 
principal meteor followed by a number of smaller lights; heavy explo- 
sive noise from two to four minutes after the meteor disappeared. 

Wichita, Kans. (N.37° 40’, W.97° 20’)—Appeared at 10:50 in the south- 
east at an altitude of about 60°; 


zenith; two minutes afterwards there was a sharp heavy report that 
died away in a low rumbling sound. Persons living 17 miles to the 
northwest (lat. 37° 50’, long. 97° 33’) saw it fall. 

Winfield, Kans. (N.37° 15’, W. 96° 58)—Brilliant meteor athwart the 
sky about 11 p. m., followed by a rumbling noise. 

Hutchinson, Kans. (N. 38° 3’, W. 97° 56’)—Meteor of great brilliancy 
at 10.45. Apparent path from east to west. 

Emporia, Kans. (N. 38° 53’, W. 96° 8’)—Enormous meteor passed 
over the city about 11 p. m., Ee in the southwest. 

Ardmore, Ind, T. (N. 34°, 10°, W. 97°, 5’)—Just before 11 p. m. a 
large meteor appeared in the northeast and apparently struck the earth 





ath toward the northwest where it | 
oes tage on the horizon like a bright glowing coal, passing near the | 


From these few reports, elementary as they are, we can only 
conclude that the meteor must have been moving nearly east 
and west when first seen. It must have been at least 5 miles 
/above the surface of the earth since it was visible from Ard- 
more, which is about 210 miles south of the vertical plane 
‘through its path. But the record at Ardmore shows that it 
/appeared to pass from northeast to northwest, and, if this is 
strictly true then its path must have been from the northeast 
'toward Kansas, where it turned westward and eventually 
northwestward and its height above the ground, when passing 
over the stations in Kansas, must have been at least 30 or 40 
miles. If numerous other and more accurate observations 
can be secured, it will be worth while for those interested in 
meteors to compute more accurately the path of this body. 
In general, of course, we know that a myriad of such masses, 
large and small, are moving swiftly through the space between 
the earth and the surrounding stars, and we see only those 
that for a few seconds pass into our own atmosphere. To the 
meteorologist these objects have considerable interest, as 
they reveal the presence of a considerable quantity of air at: 
the height of 50 miles above the earth, where the barometric 
pressure would be less than 0.001 of an inch, and would, there- 
fore, be called inappreciable in our ordinary terrestrial 
meteorology. Notwithstanding the thinness of the atmos- 
phere at this elevation, we see that an immense noise can be 
| produced in it and propagated through it. The violence of 
the atmospheric concussion is, in fact, inconceivable; if we 
try to reproduce it by the mechanical production of sound in- 
side of a vessel from which the air has been exhausted, we 
shall find it impossible to do so. The intensity of a sound as 
it passes from a lighter to a denser medium experiences an 
apparent diminution. As ourlower atmosphere is more than 
thirty thousand times as dense as that in which the meteor 
made its tremendous noise, so the latter must have been 
thirty thousand times as intense as the noise of the explo- 
‘sion heard by the observers in Kansas. 
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By A. J. Henry, Chief of Division of Records and Meteorological Data. 


For text descriptive of tables and charts see page 166 of Review for April, 1897. 
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_ TABLE I. —~Climatological data for Weather Bureau Stations, June, 1897—Continued. 
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8 ringfield, Ill..... 644, 82 | 92 | 29.28 29.95 — .02| 71.8 /4+ 1.0) 9% 17 81, 46 4 62 2 | 64/59 69 4.11 — 0.3 | 14 | 6,473 w. 31 | w. 24 7 13 
Hannibal........- GB6) 7B 107 | cccccc ccccccel coves | TBF Jecccece 7 * 8 6) 4 BW [ecccloces 6.08 |+ 1.3 | 10 | 6,524 sw. |. 34| sw. | 24 9 14 
St. Louis........-.. 567111 210 29.388 20.98 + .02 75.2 :4+9.9| 96 17 8 51 4 66 2 /| 67 | 63 70 5.82 4+ 0.2) 13 6,260) s. 38 | w. 25) 9) 10 
Missouri Valley. 70.9 |— 0.3 4.20 — 0.2 oe 
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PICTTE 20+ eeeeeeeee 1,460 50 61 | 28.32 29.84 — .02 67.2 —1.1/ 98 12 79) 39 7 56 36/58 51 61 3.11 |— 0.3 | 14 | 6,802 se. | 48 n. 24. 9 11 
Huron ......--+ eee 1,310, 63 | 72 | 28.50 29.87 038 64.7'—1.6/ 92 12 77 | 382' 6 533 37/58 5470 3.81 4 0.3 | 14 | 7,753 | se. 38 | nw. 10 9 14 
Yankton ......++.- 1,234 51 7 | 28.58 2.66 — .04 68.0 —2.0,/ 95 279, 41 6 57 35/60 55/66 2.49 |—1.8/ 12 5,984 e. 49 | s. 18; 9) 15 
Northern Slope. | 62.4 | — 1.2 | | 2.59 — 0.1 | 
Havre ....--seeeee- 2,494 15 | 33 | 27.24 29.80 — .06 | 61.4/—0.9'90' 15 73 36 4 53O 35/53 46 63 6.39 + 3.4 | 12 6,952 ne. | 48 | sw 16 9 16 
Miles City .......... 2,872 41 49 27.36 29.79 — .06 67.0} 0.0101 ' 1479 42) 4 55 40/55 46 55 1.23 —1.8/ 10 | 5,000 w. 32 Ww 5) 4 19 
Helena ...... ccccee 4,108 93 | 25.79 29.92 + .02 58.8 | — 2.0) 89,12 68 37/10 49 35/49 40 57 3.66 |4+ 1.2) 16 | 5,528 sw. | 50) sw 169 9 
Rapid City ........ é 61 | 26.55 29.84 — .04| 63.2 —0.1|/ 90 * 74 40° * 52 37 | 54 45 58 #£«2.67 \— 1.2) 14 | 5,430 se. 42 | nw. 23 8 10 
Cheyenne......--. 60 | 24.01 29.85 —.01 59.8 |—1.5/ 86/22 72 36 3 48 35,49 39 55 1.60 + 0.1 | 11 | 7,023 nw. | 48; nw. | 9 13) 11 
Lander ........+.+-- 5,372 36 | 24.61 29.87 + .01 60.2 —1.6/|88 13 74 35 | 4 46 38|48 35 48 0.85 —0.4,| 5 | 4,180 sw. | 40 | sw 17| 11) 12 
North Platte 52 | 27.01 29.88 — .01 66.6 |— 2.0/ 94/22 78 43/ 4 55 | 85/60 56/72) 1.72 — 1.7 | 12 7, 081 se. 32 | n. 28; 4) 21 
Middle Slope. 72.4 + 0.4 3.00 — 0.2 oul 
Denver .....+.+ eee 5,290 883 151 -71 29.88 t -04, 65.2 |—1.4|90 15 78 40; 3 52/40/52 48 54) 2.16 it 0.8 | 10 5,681 s. 60} se. 2 5 17 
Pueblo... cee sees 4,713 74 | 81 | 25.22 29.84 -01 68.7 — 2.1/| 96 | 20 84 44) 3 53 44/53 89/48, 2.13 + 0.8) 7 | 5,316 nw. | 40 | nw. | 1) 10) 13 
ce ey, Seppe 1,898 42 | 47 | 28.40 29.84 — .07 74.2 /+ 1.9 102 2186 45 3 63 33/ 65 61 | 67 6.82 |+ 2.4 | 16 | 5,774 | s. 40 | nw. | 21) 2 21 
atee Ong cecccces 2,504 44 | 52 | 27.30 29.82 — .04| 74.0\+ 1.4/ 98 22 86 48 4 62 35 64 59 67 2.31 |— 1.0 9,457 8. 7 | 8. 17| 15, 15 
Wie BOD. ccccccecees 1,351 78 | 85 | 28.48 29.86 — .02) 76.9 + 3.4102 24 88 44 4 66 32) 67 62 67 1-99 — 3.3 | 11 | 6,641 | s. 28 | n. 25) 9) 17 
Oklahoma ......... 1,218 54 53 | 28.65 29.90 — .02 75.4 —1.0| 9 2184 48 4 67 W| 69 67 2.58 — 0.6 8 | 9,028 s. 40 | s. 1; 18, 10 
Southern Slope. 75.4 + 0.2 | 3.11 |— 0.2 A ow 
Abilene........++.. 1,749 47 | 54 | 28.13 20.91 —.01 | 78.5 + 0.4 101 | 23 89 51| 4 68 31) 67 62/62 8.90|+ 0.6) 8 /| 8,717) se. | 81/ se. | 25) 14) 10 
Amarillo .........+. 3,691 53 61 | 26-22 29.87 —.03 | 72.4| 0.0 /102 24 8 46 4 60/37/60 / 51/58 2.32 \—0.9/ 11 11,889 s. | 66) w. | 18 9 10 
Southern Plateau. 77.6 \— 1.1 | 0.68 t 0.3 re 
BE Paso... oo cee | 8,767 10 110 | 26.11 29.79 -08 80.4 |— 1.5 102 24 93 58 13 68 35/58 87 30, 2.17 1.8 | 5 | 7,897 mw. | 42) se. 11/ 19| 7 
Santa Fe.:......... 6,998 47 50 | 23.30 29.87 — .02, 64.2 — 1.1 276 40, 4 #52 31/48 27 34) 0.57 —0.4| 8 | 5,245) se. 40 | sw. | 24 18) 11 
| nana esececccoece 1,076, 47 | 57 | 2.62 | 20.72 |....... 82.6 — 0.1 107 2199 54 16 67 40/57 3 2) 0.00 |\—0.1) 0 | 3,281 e. 19 | w. 15| 27; 3 
ceeccee ceccce 139 16 50 | 29.60 29.74 — .04 83.0 '—1.8 1066 5 9 56 16 67 38) 62 4 36 0.00 0.0 | 0 |....-.-| SW. | 88 nw. | 15) 27 8 
Middie Plateau. 62.1 |— 1.6 0.36 — 0.3 ae 
Carson City ....... 4,720, 82 | 92 | 25.22 W.91).... . 59.4/—90.7| 87 7 7 3416 46 41 46 838 44 0.12 —0.3| 5 5,932 w. 40 | sw. 14 14 13 
Winnemucca ..... 4,340 59 | 70 | 25.60 29.89 + .01 61.0 —1.8| 89 7 7 3 2 47 39/148 #30 37 0.44 —0.3/| 5 | 6,083 sw. | 36; Ww 13 9 10 
Salt Lake City..... 4,344 83 | 90 | 25.57 29.86 — .02 66.0 — 2.1| 92 13 7 42; 2 54 33 53/41/44 0.52 —0.3 | 6 | 4,663 | se. 81 | Ww 13; 11, 9 
Northern Plateau. | 60.9 — 0.5 j 1.93 + 0.5 oe 
Baker City ......-. 3,470 49 | 47 | 26.388 29.98 — .01| 57.4/4+0.9| 84 12 68 35 10 46 41/48 38 55), 1.98 + 0.4 10 | 3,996 nw. | 26/8 25; 3 12 
Idaho Falls........ 4,742, 10 | 56 | 25.19 29.90 + .02 59.7 4+ 0.1| 89 18 75 81, 2 44 45/46 32 43) O.77 |— 0.4) 5 | 8,553) s. 40 | sw 7, 16, 9 
Kane ......+5- 1,943 99 107 | 27.87 29.89 —.08 61.7 —1.4/8 772 40 10 52 34/53 46 61); 3.51 4+ 1.8 | 10 5,044 sw. | 36/8 19, 6 14 
alla Walla ...... 1,018, 65 | 73 | 28.85 | 29.92 — .01| 64.9 — 1.5) 91 6 7 42/10 54 39/55 47 56 1.51 |+ 0.1 9 | 4,573 8B. 22 | sw. | 21; 9 18 
N. Pac. Coast Reg. 68.0 + 0.2 | 2.61 |+ 0.1 | i <a 
Fort Canby.... ... 179, 10 | 34 | 29.81 30.00 -00 | 57.1 + 1-3 | 71 | 20 62) 47/18 52/18) 538 52) 86 3.98 |4+ 1.4 | 19 | 7, w. 54/8 10, 3 7 
Port Angeles ...... BD, 47 | G1 joccce cleccccccioccce -| 54.6 + 0.6 | 70 | 20 GO| 38 | 10 49 | 2B)... j.neeleeee 1.16 — 0.1 9 | 5,494 w. | 382) sw 15) 4) 14 
EE once vaceccceclscoses] @ leasalvasegsclonsesceloneeess BED benssees 76/24 67) 39/10 49 2@7|. 1.87 |— 0.8 | 14 |....... ah Raped Ree Brgs | 5) 11 
Seattle ...........-. 119100 108 | 29.86 29.99 ....... RD leccoses 79 2 68 46/18 5&2) 27 | 54) 49) 71 1.07 | .cccee 10 | 3,456 | se. | 20| sw. | 11) 3 11 
Tacoma ......++-+ ° BIB) ..ccloccclecccoce|soccccclocces -| 59.0 -- «| 81 | 2 67) 41 9 51) 2). 1.54 |. ccccce 9 4,811 | sw. | 24/ sw. | 15) 3) 11 
Tatvosh Island.... 86 12 | 21 | 29.92 30.02 + .02| 53.7 | —0.2| 66,19 58 46/11 5O| 18 52,50 8 3.37 | — 0.7 | 14 | 7,081 sw. | 48 ne 19 4| 2 
BABSTER 2000 cccececsloceces SD | GD feccccccleccsccele secece| 60.1 [+ 2.1 | 75 | 26 66, 49 | 17) Gh | BB [ccc lecceiecee 4.49 |+ 1.4 | 14 ....... W. fecccleccccelece 4; 10 
Portland, Oreg.... 153203 213 | 29.83 29.99 — .06 61.2 —2.1| 883) 5 69 41 9 53 28| 54/49 69) 1.385 |— 0.5 / 11 | 5,140 nw. | 26) sw. | 10) 3) 21) 
Roseburg.......... 521) 56 67 | 29.44 30.00 — .06 61.4 — 0.6) 88 5 71) 42, 9 52 38/54, 49 71) 1.38 t 0.1 | 13 | 2,846 mw. | 26/ sw. | 21) 5 10 
Mid. Pac. C’st Reg. 62.6 t oer. Ff ks 0.71 |+ 0.2 | || Be 
Eureka ...........- 64, 60 69 | 29.99 30.05 4+ .01 55.8 0.8 | 69 11 61; 48/10 51 | 19/52/51) 87 | 1.60 4 0.3 | 10 | 4,851 | nw. | 34| nw 8 3) 22 
Redbluff........... 334 54 «58 | 29.53 29.88 —.01|) 74.0 | — 0.3 104) 6 86) 49 15 62 35 | 58 | 45 | 44/ 1.2 + 0.8 | 7 | 5,014) n. | 80| nw. | 14 18) 9, 
Sacramento ....... 71/106 |117 |.....celevcesceles - 69.8 + 0.8 | 99 | 30 83, 50, 15 57 39 |....).... eee 0.04 |— 0.1 | 1 | 6,891 | sw. | 28| sw. | 13) 19) 9 
San Francisco..... os 167 | 29.80 29.96 00; 58.9 |—0.9/ 83 | 4 66) 48/18 52) 31/54/51 | 82/| 0.22) 0.0) 3/9,789\ w. | 399\w 10) 18) 7 
Point Reyes Light. ...... BD fecenlesceses] coseseclececs -| 54.3 ++ 1.1/ 74/20 60) 46) %)| 49 | 25/..../....).... 0.42 | 0.0 | 4 jncccees) MW. |evcclecceceiees 15, 6 
8. Pac. Coast Reg. | 67-8 |—1.8/ | | | T. |—0.1 | 
FOBMO.....ccccccees | 382 67 70 | 20.50 29.84 — .04| 74.3'— 1.0105 30 89, 50 15 60 36 | 57 43 «41 T. —0.1| 0) 5,649 nw. | 26/ nw 14) 26, 2 
Los Angeles ....... | 830) 74 76 | 29.56 29.91 — .08 65.7 —1.4/ 88 | 4 76, 50 20 55 35/58 55 77 y [— 0.1 | O | 3,365 sw. | 20| sw 15) 10| 20 
San Diego ......... 69} 59 | 70 | 29.82 | 29.92 |— 63.4 — 1.6 | 70 11, 67) 5 16 60) 15 | 58 56 79 T. |— 0.1); O | 4,355 | sw. | 20 20) 17| 11 
San Luis Obispo...| 201) 10 46 29.74 | 29.96 |.....-- 62.8 eocccee 9%, 5 76) 44,/* 49, 45 54/49 | 70) Ty. Jocceeee | @| 8,899 w. 18|w. | 16 19) 9 
| ' | | | j | 


Nore.—The data at stations having no Qepastures 2 are not used in couauiies the district averages. Letteve - the alphabet anunte namber of days missing oom the 
record. * Two or more directions, dates, or years. t Received too late to be considered in departures, etc. 
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264 MONTHLY WEATHER REVIEW. JuNE, 1897 
Taner II. —Meteorologiat record of voluntary and other cooperating olmercert J une, 1897. 
I 
Temperature. " Precipita- | Temperature. Precipita- ‘Temperature. Prectpita- 
(Fahrenheit. ) tion. | (Fahrenheit.) tion. (Fahrenheit.) tion. 
we 1} ~ | — 
oe z |: | 2 |° 
Stations. . r By: 3 . Stations. z | Bee Stations. . ce Be 
gig os | 85 gig 36 | 38 g | 5 38 |\38 
& =} Se | 7s cat 5 se | Ve = is Sa | Va 
iz} 8 . ea | ee | s g . aa | @ a | 8 . oa | _a 
aIis gis 3 | Ris gis 3 ais gia a 
4/8/3814 /3 4/8/3814 /38 4/8/3124 /3 
Zinmiaie fe Ziminile fe aim igile ie 
| 
Alabama be ° © | Ina. | Ine. Arizona—Cont’d. | ° ° ° Ins. | Ins. Seiete~ Cont'd. ° ° o | Ine. | Ine. 
RISO Fo cccccccccscccccccss 102 60 | 82.6) 0.96 5 RED wnccncccsnce coovecas 98 38 69.0 , A Drytown ....... Coccccece 102 43 65.4) 0.60) 
Ashville + ..... 108 51 80.2) 0.96 | Tucson ct ..... necéeceses 105 50 | 80.1 0.00 Dunnigan ®® Sseceeeeceece 102 5678.5 | 0.35 | 
Bermudat..... 102 58 82.6 0.44 WEBS BIO O cc cc ccccceclesceeslescscsleocces 0.01 Durham ®?,........ese0e. 98 50 67.6 | 0.73 | 
Birmingham 101 56 82.0) 3.63 Walnut Ranch*t!...... 95 60 | 72.7 | 0.38 SE PD Ek, Mle ececcclesace lecesvshescece 0.40 
Brewtont...........s+0++ 108 58 | 81.7) 0.25 Whipple. Barrackst cece 92 82 | 65.3) 0.56 Edmanton*!... .. ....- 85 M4 4.9) «2.14 | 
Bridgeportt....... eecces [ovescclecees loveees | 0.68 SD WEEE ©™ ccccacenccccses | 100 63 | 83.4) 0.05 EIsinore .....eceeseeeee --| 108 46 73.2) 0.00 
Citronellet .......sce0se+| 99 67 | 82.7) 2.14 WEED ccccatcccces | 88 31 | 62.0 | 0.00 Becondido ......cccessees 7 4 | 68.8 |....... 
GO F cccccccccccsceve 100, +55 | 80.8) 0.37 Arkansas Fallbrook *!...........++ 99 52 66.9) 0.00 
QOTSOVEP cccccccccccccccleccccelecces foovces | 1.17 De 7 53 | 75.6) 4.65 Folsom City 0*!.........| 106, 60 75.7) 0.08 
DARRMOT sc ccceccccecccccel 101 64 83.4) 1.97 Arkansas Chey? re a Ee See 0.60 DOGS BMIES cocccccccceslocccoolocececlecsees 1.04 | 
Decaturt ......cceceecees 104 51 | 78.6) 1.87 Beebrancht !............ 102 49 77.2) 2.55 PUSS TOGGS ccccccccecccess 7 4 | 56.2) 2.27 
sens TITTTititTy exes) 100 576 81.8*, 1.43 GINO cccccavececccccclocccceiscses Ieowces 1.50 Georgetown..... Secccees 4 41 64.6 1.00) 
agereree coccevcccoss | 102 53 82.2) 2.48 Blanchard Springst.....| 99 5579.2 3.18 GEOREOER cc 0c ccccecccscccfcccccclecccccieccss | GED 
Eutauiaat MTTTITIT TTT TTT | 100 52 | 8.4/ 2.42 OEE ccccece ccccecence 101 51 | 78.4) 1.7 GEO bdnkctnsnccecens 109 56 76.6 | 0.00 | 
Evergreen t ..........++. | 6 60 | 79.6) 3.30 COMGERSF cc ccccccccccccleccccsleccccs|scoses 2.54 Grand Island *°. teeveees| 104 SO 74.6 T. | 
Florence Ff... ....+00000 leceecvloncesa |eocces | 0.66 Camden bf ......+..+005+ 102 53 | 78.6 2.67 Grass Valley .ncccccccccleccccclocccse|cccces 0.81 
Florence dt......... +06 | 100, 52/792) 0.60 Canton *!. 2... eee cees 100; 54 | 75.9 ....... Greenville t .........++++ 92, 30 | 58.3) 1.28 
Fort Deposit ft .......... 100 60 | 83.3) 1.14 Comway *®. ..ccccccescess | 105; 60/ 80.2 2.13 Healdsburg *!........... OF 4 65.8) 1.58 
Gadsden «6.6 ccccee woes | 108 51 | 80.4 2.59 GEES cecccs cocccc ces | 100 5177.3 4.57 OEE na0é concoccoesce % 40 63.6 0.14 
Goodwatert .........65- | 102 53 81.2) 3.18 MED occcccccccece coes | 52 78.5 6.90 Humboldt L. H......... Jececcclecece leoceee 1.44 
Greensborot ......+.+0++ | 9 59 | 81.0) 2.23 Dardanelle...........++. a Sree see 4.71 Hydesville .............. | 80 37 (58.4 | 0.90 
Hamilton. «......+0+6e00+ 105 48 | 79.4 2.82 ME Wendeen cece coecees 100 55 79.8 | 2.85 BREEDS . ncccccccccccceee 106 70 86.9) 0.00 
Healing Springst........ 100 56 | 79.8) 2.50 Fayetteville? ceeesesaces | 47 | 75-3 3.61 Iowa Hill*!..........+++- | 9 43 62.9 1.32 
Highland Homet....... OS 63 | 81.9) 1.57 POPTOSS 2c cccccccccccccees | 9 52 | 78.7 38.37 SOO caccecccccesees coe lecccccloccoceleccese 0.08 
Livin —e Seeees coecsees 103 56 | 82.5) 0.94 PUOR?S ccccce coccee REE SE Se ese 2.13 a ee 104 62 80.3 0.00 
Lock No. 4... 06600000 eees | 108) 52/ 79.6) 0.43 Helena at «.....eeeeeeees to een eee 2.79 Keene® ®.........ceeeees 9 | 37 | 67.6) 0.50 
Madison ‘Station? seeeees 100 48 | 77-4 2.19 Helena d........ coccccces| 54/ 80.4 2.38 Kennedy Gold Mine.... | 102 43 69.5 1.06 
a adh SRIEe coocewcoeses 101) 44 | 76.8) 1.35 Hot Springsa@.........+.. | 102) 52/792 4.43  —— Nneprrepenspeer Bang Week hore 0.00 
Marion ...cccccccccccees 101 61 83.3) 1.80 Be SM cocccccceccelsceee-lececeslececes 4.18 King City *® ......-..+06. | 100 48 65.6 0.07 
Mount W illingt ......+... 102 57 | 82.4! 1.38 Hot § Springs ED necceelns ciccheseteclecess< 4.50 Kingsburg*® ............ | 100 6 73.4 0.00 
Neowbernt «....+++.0+e0 | 98 65) 88.7) 3.00 Jonesboro ......e seer sees | 106) 41/| 78.4| 1.92 Kono Tayee .....+...00s | 92 44 66.8) 0.48 
Newburg «.«.... eee. wees | 1014 504| 78.14) 4.42 Keesees Ferryt.......... | 104 48 | 76.3 3.92 MAOP® 2 .ccccccceces | 110 52 75.8) 0.52 
NOWtONT «oe cececeeeeees | 100, 60 | 82.0) 0.95 LACTOSSE fF «os esse esse cess 99| 48/74.7 3.48 Laporte *t!....... covcece | 83 88 | 55.1) 3.9) T. 
Opelika t ...cccccceeee os | 100 59 | 88.2) 0.70 TS. ancwendveccees | 402 5680.1 2.44 Lemoore a*®.........+05+ 104 @ | 7%7.4| 0.00 
OXANDA F «06. e ee ceeeeeee | 8 49 | 78.4) 1.38 Luna saumng** « eeccee | 98] 86/79.3/| 1.384 DE ocnssssedevences 107 ’ hh f | oe 
Pineapple «......0.+0000. | 105 | 58 | 83.4 | 1.09 Latherville*!.....°..... | 103} 55 | 80.0 ....... Lime Point bBo.) on. eee aaa, 0.45 
Pushmatahat ........... 100, 58 | 82.4) 2.26 eer en See) COO) 8 =—«_«s«s Ba cntasedeseccscscccese 101 47 | 70.1 | 0.04 
DIENT nnb600 cuccesceclececdslcocess RE 2.07 Marianna*®!......+..+..»| 101 | 68 | 81.9 ...... — oe SReeee Raa Fe teen! 0.00 
Rockmills f.......++++++: 9 | 55 | 78.0) 3.56 Marvell ......0seceeeeeres | 100) 54 80.8 2.88 Lytton Springs.......... 9 | 51/ 69.8) 1.68 
pele seeeees. cove 108; | 79.3)| 1.13 Mossville ........ eeccees | 92) 45 | 73.0) 5.04 Mullin ®! ......000+0+- 108 | 54! 77.9 |.......| 
PE Decades soce céeceecs 102 60 | 82.9) 2.31 Mount Nebot............ 89| 50/|73.8 | 6.12 Malakoff Mine*!........ | 9 47 | 64.2 1.45) 
Talladega Ol L.esecceceee | 95) 60/ 83.4) 1.65 New Gascony*'...... a 9) 62/ 81.5) 1.85 Mammoth Tank *°...... | 110, 70 | 92.6 0.00} 
Thomasville ........++++ 102 60 | 83.5) 1.67 Newport Gf ...ccccccceeslsccee ae veer 3.27 Mare Island L. H..... «-|.....sJeccces|eceees v.16 
Tuscaloosat..........++ 101 59 | 83.4) 0.89 Nowport Of ........00+- 9 | 52/75.2) 3.15 Merced *8........ceeeee0s 103 &4 | 76.0) 0. 
Tuscumbia ......-++++++- 9 52) 79.4) 0.81 Newport ct........s.00- 97 | 652/77.4! 3.18 Mills College .........++-- AP oer 0.21 | 
UNION t 6. ccececceceeeee 108 54 81.4) 2.14 Oregon*!.... .. teen eeeee | 92 | 6O| 70.4)....... Milton (near) *!........ | 100 4 70.5 0.58 
Union Springst.......... | 108 62 | 84.2) 3.31 Osceolat ......sseeeeeess 9 | 56/78.6) 2.84 Modesto*® .........000- 104 58 | 78.1 | , | 
Uniontown? «.......006+ 101 62 | 83.6 / 1.59 GEE bences avecceeseese | 101; 55 | 79.5) 6.42 Mohave*®......... 104 54 80.0 0.00 
Valleyhead .............. | GW 45 | 77-4) 2.65 Picayune ft ...........++- | 98! 60/79.8!| 3.52 Mokelumne Hill **......)...... 51 | 68.2) 1.02 
Wetumpka ..........4+.. | 102 57 | 83.2) 0.86 i Viaksnedéhoocess | 108 5481.6 1.42 Monterey**.........- --| 7 50 | 61.5 0.32 
Wilsonville f ........00+- lecccoclecescclececces 1.95 Pocahontast ..........++- 9% 4677.6 4.18 Mount Breckenridge....| ..... a 0.10 
Alaska. Prescott ..... ATEN | 102| 56/808) 3.22 ED nee wess Tisscaitanoerelbscies 0.00 
KULMSMO0 «6000+ cece ees 63, 37) 50.8) 1.50 SE Mobs ns sodindeian ceed | 4708| 54/79.9| 2.24 Mount Glenwood *!..... | 104) 585 | 76.0! 0.20 
Arizona. | | Russellville ..... ....... | 402 5378.5 6.44 Mutah Flatt ...........- re 0.00 
Arizona CanalCo. Dam.) 109, 54 | 83.0/ 0.00 Silver Springs t .........| 9 | 41/72.9/| 3.99 ED onsnsvedroes. 64 | 110 «64. «80.0 0.00 
Benson ®%........ceceeees | 402 73 | 82.0) 0.00 BORER 00 cc cece cece cece: 102' 56/81.8 4.11 Nevada Cityt. a 40 62.4 0.82 | 
Pi Tec.e. e0eneees+ oese 96 57 | 76.3)| 0.18 | PDO Pecccccccvescess | 98] 58/|78.4| 2.59 Newcastleat.. --| 9 44 69.3 0.09 | 
Buckeye t «.+--++sseeeees | 108 | 48 | 79.8| 0.00 | Texarkanat. veareer 104 57 / 81.5 3.26 Newhall**........ --| 100) 56 70.4 0.00 
Calabasas ..........064. 101 | 46 | 75.0) 0.08 | 7 SET cencenbecsescece | 106; 58 80.6) 1.49 North Ontario --| 92) 48 67.6 0.00 
Casa Grande *® .......... 108 73 | 89.4 0.00 Washin on*t?. cosces] OD 60 | 79.4) 4.14 North San Juan*! | 96 44 65.2) 1.45 
Cedar Springs. .....0++++|sseceeleccseslees oe | 0.75 WIggS *!. 2.000 e eevee ees | 55/792) 4.83 Oaklanda .......... --| 92) 5O0/| 63.9/| 0.42 
Congress yo Se aetettepetey 99 | 52)| 77.0) 0.04 Winslow.....--. salldnessslecace: Erevans Leneden 5.25 Iby*®....... | 110) 78 | 98.2) 0.00 | 
agoon Summits ..... 100, 70 | 84.2/ 0.00 Witte apet eeeee oo ee | 49 73.9 3.04 Oleta*?........ coceseeess| 94 | 48 | 64.9) 0.74 | 
Flagetad + Campt....++ «+. | 107 58 | 83.2) 0.00 | ig Orangevalet .........++- 108; 530, 75.4) T. 
pagans conseoue +| 88) 46) 66.2) 0.01 BAB xaveceserenerenee ones g2| 34/50.8 1.83 Orland ®®..........sss+.-| 110} 57! 79.9! 0.60 
rut a aeeebe tee eeeeee eee of 88 | 67.4) 0.37 AGNEW c oc cccc ccccescccces | 86) 40 | 6.2 0.00 Palermo?t.......+++ss++++ 110 51 (74.6 0.89 
WOES OOOO: c0ccs sccccclecccecloceccelocsccs . J Arlington. Heights... 100, +48 69.4 0.00 Paso Roblesd...... «+... ne} 52 67.2) 0.00 
Fort Grant t...... wieh ani | 98 | 55 | 75.8) 0.09 Athl lone® painawese 101 52 | 78.4 0.00 Piedras Blancas L. H...|......).... «|-s++ | 0.64 | 
Fort Huachucat........ rs) 50 | 75.0 | 0.00 BED 0.000406000000 c0000s levcceclessocclccecs . Pigeon Point L. H....... aa ES SE 0.38 
Fort Mohave ............ 113 57 | 85.8) 0.00 Ballast Point L. i. oS errr Fence clessees 0.00 PHOt Croek......cccecsesleccccs|sccee lessees | 241 
Gilabend @*® .......6005+ 110 70 | 9.4) 0.00 Barstowt.. ° 102 51 78.8 0.00 Placerville .........-++++ 90 41 65.8 1.09 
SEED scccccocccecece 107 48 79.8, 0.00 | Berkeley .. 85 49 62.4) 0.30 | Point Ano Nuevo L. H..|.....5).ccees/eeeees 0.19 
Holbrook t .....++++- veee| 95) 86 | 67.0) 0.08 || Bishopt........ 2) 36/65.6) T. | IE TT cdenesalecsecslcessecisencus 0.96 
BEE = ccscccee coves 96'| 5S7* 75.2*) 0.13 | mreny J Creek*® 95 59 | 77.2 ?. Point Bonita L. H......+|..sess)seeceeles cocel O86 
Maricopa ** 110 70 | 90.1 0.00 8 | 3455-3 0.40 Point Conception L. H..|......).....-\eceees 0.00 
Foes 109 56 | 82.6 T. Bodlet... 79 18 | 49.5 0.17 1.0 Point Fermin L. H..... |...... cocccloccee | OOD 
Mount Huachuca 100; S| 76.9 2. | Bowmans Dam*t!......) 82 87 55.4 4.04 Point George L. H .....-)seeeeejeeeeeeleeeees 0.24 
Music Mountain . 1065 43/| 78.6) 0.05 || Caliente®® ............6. ++. 100; 58 77.0 0.00 Point Hueneme L. H.. falebeces eeccoolocecse]| GOD 
Natural Bridge ........sjececs jscccccleoeces 0.40 Calloway Canal*t®...../ 102 58 76.4, 0.00 Point Loma L. H......0+|..ccesleeeee Jeccees 0.00 
Oraclet.... 9 8 77.1) 0.07 Campbell ................ | 95} 41 63.0) 0.20 Point Montara L. H.....)......|.....- cress | 1.68 
PT ee een ere 0.24 | Cape Mendocino Be, Meccleoccccfocccccloosees 2.27 Point Pinos L. H « «+..++|...00-/es ee eee 0.31 
Oro Blanco 102 53 | 77.3 0.30 Castle Pinckney *! ..... 77 50 | 63.2 0.00 Point Reyes L. H......--\.eeeeeeceeeeleeeeee 0.42 
Pantano ** 100 73 83.3) 0.06) Cedarvillet.......... ecoel 85 58.2 1.48 Point Sur Le. H..ccccccccclecccccleccces Jenne 0.22 
Parker * 111 51 | 84.0/ 0.00) || Centerville*?...... se see] 100) 57 | 67.8) 0.29 Pomona (near).......-..| 100| 45 | 69.7 0.00 
MUNG $60660-cocccceveseclocsceelocccesioocoes 0.12 } Chico %8. .......e06- cece 109; 6&8 77.7 0.61 | POWAY *? ..cceeceeeereeee | 90) 59 | 63.6 0.00 
Peoria t.. 108 | "66 | 82-8'| 0.00 | | Chino*®................ 97 | 58 70.6 0.00 Quineyte;ssseecseeseeees| 90 | 87 | 80.6 | 1-60 
Pheonix . 106 47)| 80.2) 0.00 GisSO FS cc ccccccccccce 75 | 88 | 50.8 |....... Veonna *8.......60000+-) 100 53 | 71.3 0.00 
fe Saat Fee meee : Claremontt..... eoccesce 95 45 66.5 0.00 Redding df........+++0+. | 100; 49/ 72.5) 1.59 
Reymert f¢ ..... 114 587 84.3) 0.54 Corning *® ..... 6.6.00 45- | 108 55 76.1 0.60 | ROPresa .....-.seeseeeeee 9; 8 71.3 | T. 
St. Helena Ranch eeeccelecesceleocces | 0.32 | Craftonville ............ 9 | 48 71.2) 0.00 Riovista...........++.++-| 108) 50 72.2) 0.05 
n Carlos ¢ 109; 46 | 79.5/| 0.08 | | Crescent City? ..........| 74 | 40 | 56.1 0.73 | PTE Ts Biassecececlocssesiocscesincccss | 0.00 
San Simon* % | 69 80.1) 0.00) Crescent City i Micnacns Sa tteadibenced 0.83 | Roseville (near). cebeine 108 | 52/708) T. 
Showlow ceslecsescleceeee|eoeees 0. 30 ) Daunt ......+..... eeeeeslecsees Jececselecsess 0.20 | Rosewood... .....+ +++ -| 104) 43) 71-1) 1.77 
Signalt . 108 S4 | 82.0 T. || Delano®® ......cceeecess+| 108 59 77-9 0.00 ntoa . ccovecses| 101; 5O/| 71.1 0.06 
Texas Hill**.... : . 112 75 | 91.4) 0.00 H Delta %%,..cccccccccccccce 10 | 51 68.1 2.75 | Salinas*®®........sssseees 90 52 | 67.6 | 0.30 
Tombstone...... .. wool 100! 691 77.71 T. || Descanso®® ..........0..) 87 | 82) 58.4) 0.01 Salton*®............-.--| 118| 84/986! 0.00| 
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Stations. 


California—Cont’d. | 
San Bernardinot........ 
San JOSOD .....ceeeeseees 
San Leandro*'.......... 
San Luis L. H..........- | 


San Miguel*®..........-- 
San Miguel Island....... 
Santa Ana®® ........+++. 
Santa Barbaraa 





Santa Barbara L. H.....|...... bes ‘eae 


Santa Maria...........+-- 
Santa Monica*® ........ 
Santa Rosa*®....... eeee 


Sierra Madre.........--- 
Sneddens Ranch*t'.... 


8. E. Farallone L. H.....|...... Sieur! Bo sn? 


Stanford University .... 
Stockton @ ......eeeeeees 
Summerdalet........--- 
Susanvillet .........-++- 
Sutter Creek*5........- 
Tehama *® .......6+.ee00. 
Templeton *®..........++- 


WOE Be, Ho cccc cc. - celeccccsiecsess|ese es 


Truckee *® ........ 
Tulare d.... 
Turlock OF ......-+seee0 
— hose upwek noedsenuse 

Jpper DP setcnecesecese 
Geer Mattole*'........ 
Vacavillea*!..........-- 
Venturat........-+ see 
Volcano Springs **.....- 






West Palmdale .........|...... a Pee 
Westpoint f ..cccrcccccveliccccsleccccclecsees 


Wheatland t.........+.-- 
Williams **...........+++ 
Wilmington*®..........- 
Wire Bridge*5........... 
Yerba Buena L. H......- 
WHGRDF covccccceecececces 
Yuba City *®..........++- 
Colorado. 
AlmMAé ccccccccccceccccccs 
Amtiass?. ..cccccccccccces 


APKins..... .cecee cece creslsceeee Litniealomp wien 


Boulder ......0.ss.ssceee 


ES Pe Pere 


Breckenridge? .......--- 
Canyont «2... see eeeres 
Castlerock ....... ‘ 
Cheyenne Wells. ... 
Colorado Springst ...--- 
GHOOR. ccccccccccccccccces 
DIGTOR cccecocccesecesecces 
Dem0nt ..c000 cccccs cee 

DUPANAO. 20.00 ccccccccees 
Fort Collins t........++++ 
Fort Morgan ........---- 





a ee ee a Se 


Sit cuesuneenessetsians Bia te 


Hugo (near) ........+++++ 
BODE Pocccccccceccccces 
PR vcrcesses. “eeneese 
Lake Morainet. 
RAMOPT ccccccccccce 





eee eee eee eee ee 


Minneapolist .......+.-+ 
Montrose t .... «....+++- 
BEOOMND Picccccceccesces 

ee Sapeha 


i kiss keadhess<ueddluete: 4 ae 


Parachutet...........--- 
Pinkbamton *!......... | 
RRRGOET Fc .ceccccses cool 


TABLE I].—Meteorological record of voluntary and other cooperating observers—Continued. 








of 


Maximum. 
Minimum. 
snow. 
Total depth of 
snow. 
Maximum. 
Minimum. 
Rain and melted 
snow. 
Total depth 
snow. 


Mean. 
Rain and melted 


Georgia—Cont'd. 
Belleville ..ccccccccecces 
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Redcliff ...... er re ae 
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Smoky Hill Mine 


SHO Roma 
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Steamboat Springs . 
Sulphur Springs t 
Surface Creek t 
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West Washington 
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Cisnet 
Clearcreek + 
Coatsburgt 
Cobden t 
Cordova 
Danville 
Decaturt 
Dixon t 
Dwight t 
East Peoriat 
Effingham t 
Evanston*” 
Fort Sheridan t 
Friendgrove* t* 
Galvat 
Glenwood *¢ ! 
Golconda t 

Graftont 
Greenville t 


fi 


Havanat 
Herrin*! 
Hillsboro t 
Iront* 
Joliet t 
Jordans Grovet 
Kankakeeat 
Kishwaukee......... «.- 
Knoxvillea 


Gri 
Ha 


La 


Laharpe*' 
Lanar 
Lexington 
Loami t 
Louisville t 
McLeansborot 
Martinsville t 
Martinton t 
Mascoutah *° 
Mattoon *! 
Minonk ¢ 
Monmouth ¢ 
Morgan Park 
Morrisonvillet 

Mount Carmel t 
Mount Pulaski .. 
Mount Vernon .. 
New Burnside t 
Olney a*! 
Oregon ¢ 
Oswego*! 
Ottawa t 

Palestine t 
Paris 
Peoriaat 
Peoria dt 
Philot 
Plumhill t 
Rantoult... 
Reynolds 
Riley t 
Robinson *t* 
Rockford t 
Roundgrove t 
St. Charles *t!..... sescel 
St. John*t! 
Scales Mound 
Streatort 
Sycamore t 
Tiskilwa*t?* 
Tuscolat 
Walnut t 

Warsawt 
Wheaton ** 

Winnebagot 
Ziont 


Auburn 


Edwardsville *t' 
Evansvillet 
Farmiandt.......... eece 
Fort Wayne 





snow. 
snow. 

Rain and melted 
snow. 


Minimum. 
Mean. 








Rain and melted | 

Total depth of 

Total depth of | 
snow. 





Maximum. 
Minimum. 
Maximum. 
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College Springs 
Council Bluffs. 
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Butlervillet 
Cambridge City t 
Columbia City*! 
Columbus? ..cccccccccece! 
Connersvillet 
Delphit 


Grand Meadow*! 


eae2Ses: 





Grundy Center bdeese 
Guthrie Center 
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Precipita- 


| 
| 


Stations. 


Jowa—Cont’d. 


Indianola ¢...........+.- 
Iowa City at.........000. 
EE Ding ess< 6000000 
Iowa Fallst ............- 
Keosauqua ..........0+5- 
Knoxville ...........005- 
DTT abeneeneceees aces 
US eae 


Larrabeet... 





DM Mecevecscccese ss 

DN nace000se0recseess 
eee 
BOGE cocccecosccceccece 
DUE ©? coccccecoccess 
Maple Valley............ 
Maquoketa ..........++. 
EET ne00ee6n006 cues 
DE cusvectwcescocces 
DUO cacccascades ¢ noone 
BOOGMORE?S cc cocscccccces 
Mount Pleasant *!...... 
Mount Vernona*'...... 
Mount Vernon d......... 
POON. v0< neccesecesccece 
New Hampton .......... 
IOWOGRT cocccecccccccecs 
North McGregor........ 
Northwood...........++. 
GED b0cceecnksecncnes 
GI 0006 excecsecesnees 
RN Pe ccccccoccestees 
SS 


Oskaloosat 


OREUMIWR oc cccccccccccces 
EE Hen00becdcescases cces 
PEPE cctdccvovcscceenese 
DE scnctnes ea6.ceee 
+ s5e-ceusanénce 
NEE cnntches vaceecce 
BOG PIES cccccncceces 
Rockwell City .......... 
BO GRP Pe ccccccccccecees 
x. - eeeeepeeceee: 
Seymour t .........0- eee 
Sibley ..... O06 cvcccecees 
SPP 


Sigourney.......... 
Spencer..... TTTT TTT 


Spirit Laket ............ 
DL cctneephooss cadenan 
TE sneweunece cesecees 
WET <eiccd cenccesecs 
We” ccccesnccesese< 

Washington ............. 
WEEE wave onusnes sees 

WEEE Dcececsece access 
WEED wecndcccetcessees 
WEEE covcccccccoscese 
Webster City............ 


Westbend *t'. 


WERE?” enene. soseeses 


Achilles ®? ......ccccceess 





Burlington t....... ...-. 
Campbell. ...ccccscccccecs 
CED sc owewns nes eecces 
pan AN ends ebeeseceueeees 


Cool 


Cunninghamt........... 
Dresden PPedeckeonteneoes 


Ellinwood t 


Emporia ¢ ....-.0+.eee00- 


Bomeweos t 


Fort Riley ¢ ..........+.. 
POPE BEOEEF.. cc cccccccees 
DUUMEEOES ccccccccss cee 

Garden Cityt.... ...... 

GTTIEEE sccccescceccc cess 
GE” esconecocececess 
GE cbcccosecvee cose 


GOVO OS®. cccccccccceccs 














Temperature. 
(Fahrenheit.) 


Maximum. 
Minimum 


92 | 34 | 67. 
96 | 37 | 67. 
99 | 43 | 72. 
9 | 43) 71, 
9 | 29 | 67. 
a | | a 
ee | oases 
9 | 49 | 70 
96 | 36 | 69. 
101} 42 | 73. 
oa aa aala 
9% | 39 66.6 


veseee| 43 | 65. 


93 43 | 70. 
100 40 | 70. 


98 36 | «71 
wh 10 | 70 
97 36 | 67 
95 37 | «67 
97) 0/7 
O 35 | 66 
101; 41/71 
97 39 | 66 
of 41 | 70 
Ww 40 | 71 
95 32 | 64 
Of 48 7 
103 40 | 72 
96 | 66 
102 34 | 66 
96 40 | 69 
9 37 | 68 
OF 40 | 70 
9 “4 OO 
99 39 | 69 
97 38 (66 
95 34 O68. 
93 39 | 67. 
OF 41 | 68. 
% 40 | 66. 
92 41 | 67. 
98 7 | 70. 
4 40 | 69. 
105 2 | 77 
101 46 | 68 
rg 49 | 74 
104 44 80 
97 4/7 
102 39 | 76 

49 | 7 
101 77 
105 42 7 
99 407 
100 43 #74 
954 8444 75 
99 414 70 
106 5 7 
110 40 77 
101 45 68 
7 55 7 
102 417 
97 4 76 
108 42 75. 
103 | 43 | 74. 
Os 42 | 76.2 
100 43 | 76. 
97 42 | 73. 
99 “4 «76. 
103 45 | 74. 
100 42 
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Rain and melted 
snow. 
Total depth of 
snow. 
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Tasie II. —Meteoroogica record + eobuntary and other sesnaiies obsereere—Continued.. 

















Temperature. 
(Fahrenheit.) 
Stations. : | 
i 
Biel 
~ & By 
= = A 
Kansas—Cont’d. |} © ° ° 
Grainfield®*.........0.:. 92; 48/| 69.8 
Grenola 98 39 | 75.3 
Halstead 102 40 | 73.4 
Hayst ...ccs0- OS 45 | 68.6 
ED 660065 .056060 eeev0 98 44 74.6 
Hutchinsont..........-. 103 42 | 76.0 
Independencet ......... 108 45 | 78.6 
PT cvidusgeensa cbenes | es Sore 
REND 060ccccesccvens gs 44 74.6 
NTT eee 100 483 (75.0 
| ES ae Sea eae 
Macksville ........+.0:- 99 41 73.4 
DOO vccvescececes 104 40 76.0 
Manhattan d............. 102 44 76.8! 
PERMOREAR € c cccccccccces 99 39 | 75.5 
Mariont 105 55 «81.2 
EN Picencectessccccess 108 48 | 78.3 
Medicine Lodget....... 111 40 | 78.2 
Minneapolist ........... 104 41 76.5 
Morantownt .........++- | % 43 74.6 
er 95 40 71.4 
Mounthope *! ........... 102 52 | 76.4 
OSS CICY .rcccccce sovcecloocces 42 |. ceces 
ED 200 9600+sv0ue0ss BOD Jeccccclecsess 
DDN anccee coones seeee v7 38 (69.6 


TOTNES oeccccccconcesss 8B 43 77.5 
Oberlin t 





CO , ere 101 39 | 75.1 
Osage Cityt ........++++. 100 43 76.0 
Pinas nesscxeenen. 06 100 43 | 77.0 
Gs 9600000600 cvsees YS 40 74.3 
Phillipsburg ........... 102 42 | 71.6 
Pleasant Dale........... 102 41 | 74.6 
EE baddee G0606 6040080 104 44 76.2 
PE? - nivgndmmease ties 101 45 75.0 
OO re 108 38 78.4 
Scott City .......0-..0+- 102 41 73.8 
DENT gacaxons soccecses 7 42 | 77.0 
DL iccacheadtéeneqeeds i 2 | 73.7 
Sharon Springs*!....... 105 46 | 73.0 
ET ccsccdedetsscwnns Ys 39 | 75.9 
Ulyssest..... ...seesees-| 104!) 495) 75.5! 
VOGER Pecccccce vecceses 109 47 | 76.4 
We BEINGS OE, co ccccccccccees 106 46 «74.6 
IS . ccceseees- 000 102 4 75.4 
Wellington*! ........... o7 DO 76.6 
SEES onsen ossceeues 104 45 71.0 
Yates Center..........- 7 39 | 76.0 
Kentucky. 
MIG vou eseeessasee<4s 4 674.0 
DR 5066 660608 ccsees 96 45 | 72.8 
Bardstown t.........+«++ 96 45 | 73.2 
DORMEVEIOT ccccccccccces 4 51 | 75.1 
Bowling Greena*!...... a 44' 72.7 
Bowling Green /t....... 9S 50 76.8 
Oe ccgcdennss6é6oslxaccustexcsealeanen’ 
SES ee o4 47 «(71.3 
GN PS. cccnscccccsece Ys 54 | 75.5 
nes escenees covese 93 46 | 72.0 
Carrollton t¢ ............. 99 52 76.6 
SD © oc sacccncslagensaledenceloneses 
EEO cece cecncccces OS 46 | 75.4 
Edmonton t .........0++ 92 45 | 72.8 
DT Jndos casneu skepedie 9 nO 74.5 
SEOs ve cenveeds ‘ 95 45 71.7 
ID ick60dn cakes tledepesieueetelonsans 
Fords Ferryt .......... 100 49 76.2 
re 95 46 73.4 
Georgetown «......cecees 93 48 | 73.2 
Greensburg t ..........- 101 45 | 75.2 
Henderson ¢...........-.. 96 51 75.9 
Hopkinsville f........... 7 48 74.8 
Leitchfield t............- 96 43 73.1 
etn gnad s6es cocwes 96 48 72.0 
BOE Dicccee cv cccvceess 99 49 | 72.1 
a Se See Spite 
arrowbonet ........... | 98 43 | 73.6 
ee 4 46 | 72.2 
Dns «sce vé¥esee ac 95 48 70.0 
Middlesborot 93 41 | 71.8 
Mount Herman.......... 5 50 73.8 
Mount Sterlingt ........ 92 47 | 72.2 
OWERSDOTOF «0000 cccccees 93 49 73.1 
SN? i asnccrcuececes 95° 48! 74.4¢ 
DU ccnccevceseseclooseceloueeseleeesse 
Paducah dD ft.......+seee 100 52 | 77.5 
RRS GE ET Qs nO 76.4 
Pleasure Ridge Parkt... | 45 72.5 
PD bccéwivneseeene 99 46 76.3 
Richmond ¢ .........+..- "7 49 | 72.5 
Russellville t............ 98 47 «(76.4 
NP asdtsacen seeoes 92 45 70.5 
OEE co ccvcceves: cvcleceecs|obossslevcees 
EY CN ess 0060 cctee-lescesslesenselsecves 
Shelbyvillet............. 101 44 73.8 
BOUEMEOGES « cc cccecccsece eR ea 69.7 
REv 5 
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Stations. 





Kentucky—Cont’d. | 
VAMOOREEE 0000 cccesccces 
Williamsburg t.......... 

Louisiana, 
Abbeville 
Alexandriat..........+++ | 
BEIOF occeese s9g0ecdeeen | 
ar nang A 
Baton Rouget......... : 
Cameron 
Cheneyville t 
Clinton t 
Covington 
Donaldsonvillet........ 
Elm Hall 
Emilie t 
Farmerville *............ 
Oe 
Grand Coteau 
Pe 
Houma 
Jeanerette 
Lafayette + 
Lake Cc harlest pad-a0. ctatet 


Liberty Hill 
Mansfield t 
PGR UUED 660500 cvcvscovcee 
Minden 
Monroet 
Montgomery 
NOW IDGTIG occceccecccses 
Oakridge t 
GTN vn aeense cee svicss 
Opelousas t........eeee0s 
are 
Paincourtville t......... 
Plain Dealing t 
 ccccavnesoonesse 44 
Robeline 
Ruston 
Schriever 
Shellbeach 
Southern Universityt.. 
Sugar Ex. Stationt...... 
Sugartown t...........+. 
TREOMOOMT o.00.0000000608 
Venicet 
WD casccccnccevvcsse I 
oO Geer, 
White ay ood Springs .| 
Maine. | 
Bar Harbor......cccccese | 
NE i iscsstn0ne eds 
Cornish *! 
DEintsctcesseresecus 
a Pere 
Fort Fairfield........... 
Gardiner 
DE peecsonewcscessense 
BIER cosceccccouscece 
MAVEN 26000 cccvcccccess 
North Bridgton 
GHGS « o6ccee cocccccasece | 
Maryland. 
Annapolis ..........0005 
Bachmans Valley 
Boettcherville?.......... 
Charlotte Hall t......... 
Cherryfields t? 
Chestertown f........... 
Collegepark .........+0.. 
Cumberland d........... | 
Darlington t.. 
Baston f occccccccccccccce| 
Fallston *! 
PERO sasccccseosscs | 
WROGGEIGE, ccccccccscccces 
Grantsville...........s.. | 
Greatfalls *5 ............ 





Hagerstown t ...........! 
PON sn0b0escescccose 

Johns Hopkins Hospital 
Laurel 
Oe eee 
Mardela Springst....... 
Mount St. Marys Coll. ‘| 

New Market............. 
Pocomoke City.......... 
Port Deposit ........... 

Princess Anne..... ..... 
GEE, c0cecccccces 
Smithsbure bihosessuceiecd 


fe Hee eee ween 


SoloMOMSt...... 0000000 
Sunnyside ............+++ 
Taneytown t ..........+- 

















Temperature. Precipita- | 
(Fahrenheit.) tion. | 
se } 
3 S il 
1. | 2. | 
gig oe | ce | 
3 = ae |g 
BEilgi|g|#=*/-<s 
= I 
“ = 3 & ~~ 
x = S 3 ° 
a = a = <I 
° ° ° Ins. | Ins 
g2 43 69.0 2.85 
96 7 75.2 4.50 
99 61 80.9 1.40 
102 59 | 79.8 2.41 
105 55 | 81.7 2.91 
98 57 | 80.0 | 4.97 
99 58 | 81.0 4.85 
press cl unesnnteodses 2.54 
100 57 | 80.2 4.18 
101 55 81.5 38.64) 
Ww1 56 | 81.2 3.44 
100 59 | 81.6 3.44 
97 58 | 77.8 1.97 
97 | 60 | 80.2) 2.25 | 
98 64 | 81.9 2.61 
103 61 | 82.8 1.40 | 
96 52 | 79.8 6.42 | 
102 55 «80.7 2.50 
100-59 | 79.6) 4.01 | 
104 58 2.0 | 2.69 | 
103 59 | 81.1 2.58 
98 64 80.3 | 7.45) 
102 66 83.0 5.68 
104.) 52) 81.2) 6.08 | 
99 52 | 78.8; 38.90} 
98 | 65 | 81.4| 5.76 | 
102} 58 | 81.2| 3.11 | 
101 60 | 81.8 3.39 
101; 57 | 82.2) 6.59) 
100: 63°; 81.5° 2.45 
103 56 | 80.8 4.16 
100 60 | 79.6 9.55 
100 51 | 77.6 4.90 
96 55 | 78.5 4.17 
102 56 | 81.4 2.51 
99 59 | 80.4 | 3.52 
101 4 | 81.4 2.58 
100 54 79.0 3.37 
v7 57 | 80.8 6.22 
102 55 | 81.8 3.41 
99 65 | 83.3 1.99 
95 62 | 79.0 | 3.95 | 
gS 64 | 82.0 8.01 
99 2 | 81.0 8.22 
exon. leeneeslennene 2.7 
as 7 | 80.4 2.47 
Qs 62 81.4 6.03 | 
1044 554) 81.84) 2.30 | 
98 | 61/ 81.3) 4.11 
| 
&2 35) O6.6 4.00 
74 47 | 57.3 3.08 
84 47 | 58.7 8.68 
87 38 | 58.2 3.39 
R2 33 | 55.3 4.27 
7 31 55.6 3.65 
8S 42 60.4 4.32 
76 38 | 56.8 2.59 
90 42  &.4 3.71 
8S 4 | 56.8 3.41 
7 2 60.1 6.00 
838 39 | 57.0) 3.71 | 
st 55 | 72.5] 1.73 | 
91 36 | 65.4 3.7 
ceeveelsoecee 69.2 2.20 
ve 45 | 69.7 2.69 
cones sleseees 70.5 2.82 
9 | 43 | 67.8 | 5.35 | 
senecclcoceneioasssns 3.49 
92 45 | 70.8) 1.88 
92 42 | 67.4 1.27 
93 40 | 68.5) 3.35 
Ww 51 | 66.7 3.01 
91 32 | 66.1 2.53 
93 39 | 68.9 2.06 
86 29 68.8 | 2.72 | 
90 51 | 71.0 | 2.28 | 
95 42 | 68.9 1.85 | 
93 @ | FO.1 |. o.ccce 
93 45 | 68.9) 2.2 
4 44 | 69.3 | 3.01 | 
) 45 | 67.9 2.40 
&S 4 | 70.8 |..0000- 
93 42 69.3 2.79 
90 42 | 67.5 3.52 
2 48 | 69.2) 2.7 
4 46 71.2) 1.35 
93 46 65.8 0,82 
92 40 | 67.6 | 2.62 
92 40 | 67.5 2.40 
90 45 | 68.6 2.71 
92 52 | 71.6 5.69 
87 29 | 62. 6.47 | 
97 | 40) 69.8! 3,95! 



































Temperature. | Precipita- 
(Fahrenheit.) tion. 
| | Se 
3 (3 
2.14. 
Stations. ek Age Be 
gg | ao | 80 
a | 8 | aa ia 
— | is} ; oe _ = 
Hlalgia i3% 
C-] | —_— | @& a ° 
a | a | Ale fe 
| | | 
Maryland—Cont'd. | ° o..) 2. 4 ae Ine. 
Van Bibber........... | 98) 43/ 68.3) 2.81] 
Western Port cocccecees 9% | 3670.38 1.39 
Woodstock ..........e++ 88 40) 67.1) 3.81 | 
Massachusetts. | 
rar 83 36 61.8 6.68 
Bluehill (summit) ....... 83 42) 60.0 3.60 
Cambridge @ ........+.+. 86 43 | 62.8 5.98 
Chestnut Hill............ 87 | 42) 62.6) 4.538 
COMCOFGT 200 ccccccceces 86 41) 60.6) 3.88 
Fallriver .......0 nadaen’ | 84| 48 | 62.5) 2,35 
Framingham ............ 87 | 43) 63.6 4.44 
GrOCOR c cccccccccccccceses | 8 40 | 60.8 6.30 
Hyannis*t! ........e000- | & 51 | 64.6) 1.97 
LAWTENCE ......-.008 eee 91 44 | 62.4 5.38 
EBOGES ccveccccccescccceces 87 | 41 | 68.0) 6.56 
Lowell a@..... 88 4461.8, 6.11 
Middleboro.... 83 39 | 60.6) 3.26 
rE | 84 41 | 61.7 3.96 
New Bedford a.........- 81 46 | 60.7 | 2.48 
, = aaereenrs 82 41 | 60.8) 5.01 
Springfield Armory ..... | 86 39 | 60.8 | 6,22 
TRBOD ccc ceccveseess 83 42 | 61.8 | 3.38 
WOE kb cncccdcosecies 87 43 | 62.3 6.50 
WestDOPo? occccccccccces 87 39) 63.6) 4.53 
Worcester d .......s.s0++ | & 45 | 62.4 4.18 
Michigan. 
AAPOR. ceccccceseeccccecs 90 42) 64.8) 3.24 
ATROROR 2c cc vcccc ese cees 91 | 32) 63.6) 1.70 
y | eeaette 93 34) 63.0 3.68 
Ann Arbor 93 39 | 64.8) 2.69 
Distt scrsstectsnbue 90 | 37 | 63.6 | 2.00 
DIED ocaec.gnscnccbus 87 34 | 61.4) 1.738 
DARA GED cccccecccccessece 96 26 61.0| 1.19 
Ball Mountain .........- 89 | 387 | 62.8; 3.22 
BAFOGR oc cccccccsccvccces 86 | 2 | 54.3) 2.87 
Battlecreek .........++-+| 9 | 36 | 66.5) 3.60 
Bay City d ....ccccsccess 1 BD Je cccccfeccocs 0. 64 
Benton Harbor.......... 93 43 | 65.8 | 0.84 
BemsSOnie o..cccccccccces | 89 36 | 62.6 | 3.63; T. 
DGTIER a cccccccccccccees ce 89 33 | 60.7 | 2.14 
Berrien Springs .. ive 94 35 | 65.8 2.41 
Big Rapids ...... 93| 31 | 62.4) 1.85 
Birmingham..... 91 | 38 | 65.6) 2.78 
Bois Blanc *™.......... 86 | 88 86.5 |....... 
BOOD 2. cece cceesscscssces| 89 | 28° 59.6 3.80 
COE osincs 6neessaeis | 81] 82/| 85.0) 2.58) TT. 
CAREER oc ccccccccecceces 91 | 41 | 683.9 2.41 
Carsonville........+..+6+ 8 | 34/ 59.4) 1.58 
Charlevoix .......+++e0s- 77 | 34 | 56.0 | 1.90 
Cheboygan .......-++++++ 85 | 30 | 57.8 | 2.08 
CHIMEOR cc cccccccccccccces 93 88 | 65.4) 3.92 
CORE Watet ove voce cose 94 | 35 65.0 2.39 
East Tawas .......+. 006. 86 36 | 60.0) 1.48 
BOIS co ccccvcccvvccccces 91) 37 | 64.5 | 2.33 
Escanaba t | 84 29/ 58.8) 3.76) T. 
WOT cccccccccccceccecovel 83 21 | 55.3 2.80 
DOREVIOW <cccccccce cose 88 41 | 62.7 3.19 
Fitchburg .........-+0055 35 | 62.3 2.67 
i cnenas 6000000060400 34 | 62.2) 1.87 
GRA WIR « c0cccccccccccces | $8 | 62.5 | 2.27 
Grand Rapids} daweo sets 37 | 64.4 1.91 
GRAPO..cccccccccces coves 87 | 65.7 | 4.74 
Grayling. ......cseeeeess 82 61.7 | 1.20 
Hanover ........+- mseoee 88 | 64.0) 2.61 
H@PrigOD ...c.ccccecccees 31 61.8 1.61 
Harrisville 82 | 56.8 1.33 
Hart ........ 36 | 62.0) 2.45 
fee! peceaedensauease 35 | 65.8 | 2.44 
96gese case 82 | 64.2; 2.23 
tie Aaland een Peres Pre rr 3.82 
TRERIOGEED cccccccccccccess 92 87 | 64.4) 1.71) 
OMORE O@ .. .ccsececeses | 88 1 Ge tes cane 
SRE cidnnagksinsdvees | 90) 87 | 65.5) 1.75} 
TEUMABOIES 6 ic cccccccccers | 90 12 | 50.7 | 2.25} 
Sete st sieskttebbants | 9) 29 | 63.8) 1.80) 
Tron River... ccccccccsece |} 904 28e) 55.24) 3.51 
BVO cccvcccccccccvescses | 82 61.6 2.31 
SRGRBOR 0.0000 0000 cecccces | 9% 39 | 66.0 | 4.26 
BOD cécveccceseccetces 85 36 60.2 2.4 
Kalamazoo ° 94 41 | 66.2) 4.59 
TAS CEG. 00000 0000 ccceee | 81 | 61.0 2.58 | 
DRE idaccansias weses 92 83 | 62.5 1.77 
BREED o000sckence ences, &Y 24 (56.6 3.16 
Ludington...... ebneneoen | 86 33 60.0) 1.48 
DN iia ndiienuanddwk | 98 27 | 60.5 1.66 
Mackinaw City........-- 78 «82 55-1 2.40 
Madison ..... eeevecsececes 92; 40) 66.4) 2.46 
Mancelona ........+++++- | 91 81 | 59.38) 1.95 
Manistee ... .......++ 85 | 83 58.4) 1.95 
Manistique .......--.++++ 81, 30/ 55.2) 2.383 
PE 6565 ceeneecetves &9 38 | 63.3 1.68 
Middle Island*™....... 7 | 42) 55.9 |..... d 
Pe 92 36 | 64.2 1.38 
Mottville ........0.ce eee 95 34 | 66.1 | 2.42 
Mount Clemens ......... 92 | 34 | 63.9 2.57 
Mount Pleasantd....... | 35/640) 1.56 
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Michigan—Cont'd. 
Muskegon 
Newberry 
North Manitou Island on 
North Marshall ¢ ........| 
Northport 
Old Miss 
Olivet . 


Parkville ........ 
Petoskey 
Plymouth 
Point Aux Barques on,, 
Pontiac 
Port Austin 





South Haven 
Stanton 
Sturgeon Point *” 
Thomaston . 
Thornville 
Thunder Bay Island *”. 
Traverse City 
Valley Center . 
Vandalia 


Wetmore 
White Cloud 
Ypsilanti .............. ‘ 


Bea 


Blooming Prairie +t 
Bonniwell 
Caledonia t 
Camden 
Collegeville 
Crookston t 
Detroit City 
Faribault 
Farmington t 
Fergus Falls t 
Glenwood 
Grand Meadow t 


Lake W pyelatgocnten 1, 

Lambert 

powened 
Leech Lake! .......... . 
Lesueur *! 
Long Prairie t 
Lutsen. 
Luverne t 
Mapleplain 
ese *1 


puqesant Mounds +... 
okegama 8 
Redwi esceves 
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ae 
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aes 


Minneapolis at. 
Minneapolis >'...... 
Minnesota City *t' 
Montevideo t 
Morri 
Mount Iron.......... eee 
New London . 
New Richland *i4 |. 


Tee eee eee eee eer ee 


SESSESESER 


OOM eee ee 
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Stations. 


Minnesota—Cont'd. 


4 er 

Two Harborst .......... 

Wabasha ®!...........++. 

WENO Poccccccscccccece 

Worthington ............ 

Zumbrota !.........6005. 
Missi 


8 
Aberdeen f ..........+++. 
Agricultural College.... 
BITE Fc cccce cocces covces 


Booneville t ........+++5+ 
BEEEEDS cccccceesecccscess 
Brookhavent ...... «+... 
Canton f......ccceeee os 
Columbus a@t....... ee es a ae 
Columbus df ........+++- 
GREET cenes éecccoos ° 
Crystal Springs t........ 
POD ccvecvccccescees 
Enterprise ..........++.- 
DEED cocccecesceceace 
IT <csceeusbeceseess 
Greenville a .........+++. 
Greenville dt ............ 
Hattiesburgt ........... 
Hazlehurstt............. 


Hernandot... . . 


Holly Springs t.......... 
GEE Pecccescescoscces 
DENT duhunasedeedesesces 
Leakesvillet ...........- 
cng uses «ened 
BOEOUEO? concccccvcccee 
DE Dances eset e ceouse 
Magnoliat.. .........++- 
Mayersville.............. 
DEE Vecesascesessees 
Mosspoint .....-cesseees 
POOOMOE Pe cccccccvecccces 
GENET cocceccccosccees 


Port Gibson t..... ...... 
DT dnccccsecesesecse 
Stonington *! ........... 


Thorntont 


SE nkiccnncessne ce 
Water Valley*t!........ 
Waynesboro bt.......... 


WER? cdecnceces ces 


Wood villet ...... ....+.. 
Yas0o City P.ncccccse ose 


Missouri. 


MD capcheeoncdquadesseles a6 
Appleton City........... 
ET ncnechinds anes legeecalbededéhenests 
BEIGE O SS, cccccecccccccclcccess 
BVGIGR. . cccve cece cccesees 
ESS SE, “ey 
DR cneceeeesecesess 
DEY Ditens: bon 0nvectlacsevaleccesoleccese | 
tT ccccueeceuseeblccececioesens 
Brunswick .............-. 
GE cccccecesccece 
Conception .........+ss.:. 
COWBI SS . .ccccccccecess 


Darksville t 


PIE cacccccocceccccclestccolecece 


Eightmile*'.. 
Eldon*!¢,...... 


Elmira ...........- aiid 
A! ccocscnsesecsceclsscoce b 
WUE EE Gs ce ccce cocccescceloccocelecccoclscoese 


Gordonville ®%. ........65)..000. 
GENE convccvecencesescecs eee See See 


Halfway ......... 
eeearetet 


BEGG ccccvcccecccececce 
| Hermannt..........+++- 

DEED pcoceccccsocccess 
Houstonia......... es ee, SNe 


Humansville ........ — 


| Iro RT iiecsudeanees , 

| Jetlereon Clty P.ncccccees 

|| Kidd i indeenescescceseee 
Lamar t......sceceeccesss! 


Maximum. 
Minimum. 

Rain and melted 
snow. 
Total depth of 
snow. 
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Taste II. ETE © record of voluntary and other cooperating obsersere—Continued. 


Stations. 


Missouri—Cont'd. 
REDD coscccesccesens 
DIN ccedeneeee vese 


DEE cece anccsocess 
Marshallt...... eeu 
Maryville. ..cccccescecses 
DENOT céccceeccccessece 
Mineralspring........... 
Montreal *!.............- 
Mount Vernon .........-. 
PIOGER® cccccsccccescccees 
Nevada ®! .......cceeeeee 
New Haven*!........... 
New Madrid............-. 
New Palestine *t!...... 
GE cacccncsscece: ove 
OBRMOERE .cccccscccccecles 


Oakridge ** 


GAT sone Svecsncceeeees 
OPOGZON Bw oc cceececccceees 


Oregon }*! 


GOSSSIRF cecccccccccsccveles 
OED coccccceccccescccccocelos 
PalmMeGTe SS 2.0 ccccece: cee 
Damo fi PS cccccees 
Pickering ®%.........00++).. 
Platte R ores epsucounus 
Poplar Bluff............. 
PEE dnecnde véscesessues 
Princeton..........se00+. 


Rhineland 
Richmond 


SEE cudbexonesereusseouelec 
BB. GRRSEOS cccces cc cccees 
St. James®3. ......00000/0. 
St. Joseph t.......-0+00-+ 
Os BBE nese cocssesces 
Sarcoxie ® ...........++- 
skunk eedees ossneuce 
Seymour *!..........++++ 
PM ccccceccsccceesee! es 
BERORCOM. coves cocccccess 
RR Pe ccccccccccencce 
eer 


Unionville t 


i errr 
Virgil City............5+. 
Warrenton ...........+-. 
Wheatland .............-. 
Willow Springs uwens bebe 
Zeitonia F! ........ccee 


Montana. 


Bozeman Exper. Stat’n. 
BEET antsecescoessceess 
GREED o56nd ccsécccccesscs 
GREGOR P. cccesccee sccces 
ESS, a 
Columbia Falls ......... 
PM crccveccsccecees 
Fort Benton...........+. 
Fort Custert ............ 
Fort Keogh t .........++. 


Fort Logant 
Fort Missoula 
Glasgow.......- 


Glendive ¢ ..........+0-+. 
Greatfialls ¢..cccccccceses 
a ME Pcccccccccscceoess oe 
REIODEED cccccccccce os sis 
Kipp? puede becees cnes cose 
Lewistown ........++s0+. 
Livingston t ..........+.. 
Manhattan f............ 
Martinsdalet............ 
Marysvillet .........00+. 
DEUEIGR covcesccsscecess 
Radersburg ...........++/.. 
St. Ignatius Missiont... 
is ED Veaecendes adaces 
ZUG ce seccccccecccesess 
OS rane 
Virginia Cityt.... ...... 
a Webetcinddcccssesice 


BN nidbddtasncsesesss 
PL dines de enn beer seus 
Be oncccéceivcces 
UW BREROT? cccccvcvccosccese 





Maximum. 














Temperature. Precipita- 





(Pahbrenheit. » | tion. 
3 is 
a 
ic) a 
‘ Es | os 
8 70/80 
i=} ea a 
ra S ea og 
7 a a 3 
=isisa is 
= a fo a 
° © Ins. | Ins. 
seecloccccsleooceel 8.49 
45  74.2| 5.20 
44  75.3)| 4.02 
38 74.0) 8.70 
55 | 73.5 | 7.52 
seev» olegees 4.55 
45 | 73.0) 7.40 | 
41 | 74.8| 3.79) 
42 71.5) 4.11 
45 74.4! 7.29 
42 72.8) 3.25 
51 72.3 3.93 
44 74.7 /| 5.18 
41 73.8 5.38 
50 75.8 7.40 
54 (76.1) 7.62 
49 | 75.6) 8.27 
59 | 75.2 6.54 
48 75.1 8.96 
eccclecsceclcococe 3.70 
46 70.6) 6.09 
4 73.0 3.85 
45 73.4 3.68 
44 72.3) 2.78 
sabelintceclsesees 3.32 
seacloousncloosees 3.20 | 
50 | 75.2 8.32 
51 | 73.7 6.17 
#4 | 71.6) 3.72 
46 72.3 5. 60 
» 


38 68.2 | 9.22 

44 74.6) 6.51 

46 73.9 | 7.68 

48 74.0) 5.28 

Peat Eire Cacceait 4.66 
48 73 6.13 

61 | 71.6 |....... 

recip, Epi Recut 5. 30 
49 72.9) 5.738 

2 72.2) 4.19 

44 74.1| 4.00 

44 | 72.0!) 3.88 

6.70 

49 74.8) 4.51 

39 72.8 6.15 


secclocecceloecoes 4.95 
4 72.0 3. 91 
4 «672.6 6.% 
36 «60.8 4.77 
39 «(63.5 2.61 
30 7.8 2.38 
36 «(59.6 3.90 
32 58.7 3.% 
29 55.4) 3.02) T 
2 55.4) 2.89 
38 «65.4 4.23 
d 58.2 7.24 
2 50.6 5.87 
38 «62.8 1.00 
39 (63.4 4.51 
39 «65.3 3.10 
39 «67.4 1.09 
32 58.4 3.98 
32 60.0) 3.88 
35 «665.0 1.67 
41 67.2 1.48 
38 60.1 5.89 
3 58.8 6.08 
32. 58.6 3.16 
27 «4.0 7.58 7 
31 55.8 3.54 
35 W.7 3.30 
33. (O.8 2.29 
33 7.8 | 3.68 
35 «(5.6 4.49 T 
24 «56.0 5.10 

4.08 
33 «0.9 4.91 
20 6.6 0.68 
31 60.0| 4.30 
30 7.4 3.98 
$3 57.2; 3.2 T 

cedeloccece|occces 1.87 
27 («59.0 2.19 
42 68.2); 3.§ 
35 | 69.0) 4.74 | 
40 2 4 01 
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TABLE IT.— Meteorological record of voluntary and other 





Temperature. 
(Fahrenheit.) 
Stations. F ; 
s | & 

HEE 

< & © 

A a a 

! j 

Nebraska—Cont’'d. °o }] o ° 
aide ebeneeee 96 46 73.5 
Arborville *! ............ 06 40 70.2 
Pia daak tenia deltas 101 44 69.6 
BeRERE OF 6 cves coceeces 98 41 72.6 
Ashland }*!............ 100 51 75.8 
jadpckuevesveutues 08 39 70.3 
Se eeeiveedenes 100 44 74.6 
o0eese -ceesecess wt 48 75.5 
Seder pebees Cannas g2 88 | 65.8 
ccpdnbaenkaeeen 98 42 | 72.2 
Beaver Cityt ........+.-- 99 41 70.4 











Camp Clarke .....-. «.-- 102 41 68.6 
Central City......-...+++ 7 51 | 76.2 
ecesscecesseoses | 92 iO «(71.0 

ESN eee 5 42 69.4 

MP cccccccccccese] 006] 87 | 70.0 

sbbbed sudbee ceneede 99 43 71.4 
ANI ar” 

David City *t'.......... i 48 70.5 
pakaieense cnwus / 100 40 74.2 

i ccumidsacenae = %| 47) 71.0 

a ieeccesscceeees] 08 | 48 | 78.5 
on®¢!.....cc0c00e-.| 108] 45 | 74.3 
Pecccccccccceee-| 101] 40] ODE 

ceoede kena? | 96 41 69.7 
MEcasasevsces vevecoes cmitiivneebalentines 
Fort Robinson .......... 94 38 «64.0 
gaeén beeen tenes 105 38 71.4 

sé SeNseesees o4 41 | 70.2 
peeaseecoenevessts 99 39 «70.9 

9uecees cseceuceneee 7 40 701 

aaah wade aaeemena | 100 37 («68.4 
Gothenburg ...........- 106 44 69.8 
Grand Islanda*!....... 100 17 74.0 
Grand Island }.......... 93 2 69.4 
Hartingtont.............| % 39 66.6 
eveuseeesecees 92 19 71.4 

eocesece seneese 91 46 70.5 

aes Comber ..ssscss ccclecces joccccclecsece 
Springs..........+.. | 94 36 (63.4 
eeecececooccccece v7 2) 71.3 
Holdrege}*!............| 98 52 72.2 
shiciiian dene | 102 2 | 70.1 

Indianola (near) *! ..... | 8 44° 69.4¢ 
aa: peak 96 50 «71.8 





TTTTT TT TTT | @ 38 64.6 
Kirkwood *!............ | WW 2 | 67.2 
beedeoeseoeee 2 37 «67.6 
sesccneesevenes 99 43 73.2 

Ceeee covvesecees 101 4 73. 

bO5646s Bteeees At) 8 66.3 
Baesedceecececess 98 40 67.7 
BOS? ccocccccccccces | 98 44 68.7 
heOS Gerece cocece cece 91 40 68.9 
Seccescccvesseo! Os 46 72.4 
deescoccecoeece 93 38 «66.9 

SaCCeeese se06 Qs 40 71.6 
Seeccsosoesees 95 48 69.7 

Nebraska City}*!...... M4 45 73.4 
Oesevecces cece 104 50 | 74.7 

pained d ch0ecnneesees 4 40 67.1 
WeTTTerTyyT TTT 9” 2 68.8 
Secccceceeccooes 95* 54* 74.2% 

Nbiewn tceneweines 96 43 70.7 

96 39 «69.8 

seecccccoces 95 39 «67.8 
Ceccescorcossecees 4 52 | 73.3 
SoeSseccescce cose 93 88 66.8 
eedeocsscesecooccesess 100 36 «68.8 


CREE EEE HEH HEE Be eee 


SS OES EEE SEE HER HER 





snow. 
snow. 








Rain and melted | 





| 
Total depth of | 


Nebraska—Cont’d. 


~ 
= 
ad 


Ot ee te 


oo 


oe 


St. Libory ...... erecccees 


Santee Agencyt 





hel ethbekeobetebelek-a 


Tecumseh ?/t ... 


WAGED svscsscccccess cvclersceelssnceslsecese 
Weeping Water*'. ..... 
Westpoint t ...... ...... 





Battle Mountain *! 


Carson City..... ...... , 


Darrough Ranch 





Empire Ranch.........-. 


See eee wee eee 


Hawthorne a*° 





Keysers Springs......... 


Pebksieeseeesese-« ses 


eee eee eee 





Reno State University .. 


6. TGR oc00ce cosesces 


5 Ps 2 


Wadsworth *1, 





New Hampshire. 


eee eee ee eeeee 


eee eee eee eeee 














cooperating obi 
Temperature. Precipita- 
(Fahrenheit.) tion. 
= iF 
3 “a 
; =| ae 
g | .— 3 a . 
| aa = 
& 8 a an —2 
a | @ a|}8 $ 
G3 = 2 a ° 
a a a oof S 
° ° ° Ins. | Ins 
of 48 70.8 5.05 


RO SO DD SS CORO OF me et et me OF SO 


z 

— 

< 

2 

to 
20 moo 

® 


= 
2 
— 
aad: 
aon 
So 

£3 

= 


98 44 «(69.2 


$20 20 + Mm 20 
= 


— 
eo 
2 
= 
oun 
mw 
ae 
Fe 


8 | go 58.8| 079! T 
9% | 43 61.1! 1.2 
9 | 43 63.8| 0.75 


25 | 57.6 | T. 
99} 34 /| 68.7 | ’ 
89} 32 56.4/| 0.10 
96 38), 67.2) 0.01 
94 44 65.9) 0.30 
97 39 63.1 | 0.99 
87 | 20 53.4/ 0.04) 0.4 
89 | 48 | 69.1 T. 
9 | 40 0 | T. 
% | 46 69.5) 0.43 | 
91| 42 63.1/ 0.57 
Ree PRaene | 0.10 | 
87 | $81) 57.6] 0.55 
% | 51 | 70.9/| 0.00 
4 46 | 66.8| T. 
100; 30 59.7) 0.02 
82| 35 | 61.1| 0.17| T. 
100 45 62.8/ 0.20 
9 | 29 6) T. | T. 
89 40 62.6) 0.08 
79 | 54) 62.8) 0.55 
88 | 25 58.2) 0.58) 0.5 
98 46 64.9) 0.00 
89} 38 58.4/ 0.29 
0.39! 0.1 
112; 49 82.5! T. 
9 | 387/64.2| T. 
9! 41/69.8/) T. 
9% | 42 64.7/ 0.00 
92| 36| 63.4/ T. 
83 | 2/ &4.2/] 0.72) T 
9 | 31 63.0) T. 
90| 39) 57.2) 0.20 
% | 48 69.0) 0.20 
ow 4 59.4) 0.71 
88 32 58.2) 6.97 
89 34) 60.3| 8.35 
8% 37 59.6) 8.85 
8 | 34) 58.4/| 4.79 
84 40 60.2) 5.55 
86 | 33/159.8! 5.71 


servers—Continued. 





| Rain and melted | 


Maximum. 
| Minimum. 
Mean. 


New Hampshire—Cont’d 


FSESSASSZ ,, 
oe OTD 


=> 
al 
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-Y 
se 
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Bridgeton . ..........00. 


Cape May C. H.t 


FESASSSEASSAASSESSIKAA! 
SACI CAAMs&ehACHWETSBoOoaeacoowoer 


z 


eee eee eee eeenee 


Egg Harbor City ...... ; 


SELLES 


Franklin Furnace 


TERTRNORSGER s oc ccc cccccccloceseeles 
Hanover...... jeubtiee 600 


H REO ee eee ee eee 


New Brunswicka 


8 
1 
o 8 
93 | 31) 64.2) 0.40 3.0 
2 New Brunswick 0d. 
8 
) 





Sergeantsville.... 


RERER 
Corwen 


eee ween eee eee 


2229 
SASH 


arr ee 


East Lasvegas t 
Edd 


Gallinas Spring t 


Oeeeeeeeeee eee rere ey 


SLERRSSSZENSELSSRSESSSSSSESBSSRSES 
QUSRSAASARAaNSResaarersseeereza 








Tee eee eee eee ee ere) 


eee eee eee eee 


SeR2S238 
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snow. 
| Total depth of 
snow. 
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CET ys 


ANIAR AAS 
ew 
x 
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ae II. milidiantahate record of orarene and other eneiiting diner Deniionel 


















Temperature. 
(Fahrenheit.) 
ee 
3 |: 
Stations. ; ; 5. 2. Stations. 

is} a Col E ao E 
s s a Z a] a 
Ei gi g| #*/<s 
yi a gis $ 
= = 3s ° 
= = = io=} & 

New Mexico—Cont'd. ° o;°0 Ins. New York—Cont’d. 
PGES coccceccocececces 108 49 | 76.6 WRPUIEOEE cccccecccceseccels 
Roswell t.........- esses) 104) 51) 75.0 2 , es 
San Marcialt ........... 9 | 48) 74.4 Waverlyt...........+eee- 
Shattucks Ranch... ..| 9% 40 .6 WOOD cccccccccesces 
Pn s.d50edenee esoess 101 44 | 75.6 . | SSRRERSEREEeE 
Springer t ..........«000 9 | 84) 65.6 Westpoint t .........005. 

hite Oaks ¢..... «..... 95 41 | 68.8 Willetspoint ........+... 
Winsors Ranch........ P 85 22 | 53.6 North Carolina. 

New York. RE ansessgtenend esos 
Ds enddeconred cececelcoene leocesoleuse -| 2.0 0 EEE 
Addison . --+| 86) 85) 61.0) 2.56 | Beaufortt......... aa 
AKTom ..+.-.005 eeecuctecelsaces sesncementes! ELGP | SRS RES 
AlEPOE «005 -cccccccccccece 82 | 58.4) 2.97 | Bryson City t 
Angelica t 86 31 50.1 | 5.56 Chapelhill t..........+0++ 
Apesetca 85 38 61.6 1.65 | Edenton «2... seeeeeeees 
I e000 cesecocnescess 85 $3 50.2) 2.64 Experimental Farm .... 
Atianta pdponenebeta ctucdemesesesinenseatessos 2.23 POU t. ..cccscececese|s 
TITTTTTT Te 93 33 62.1 | 1.9 Fayettevillet ........... 
Baldwinsville soves eevee 90 42 63.4 3.23 NEE wecccccecaceness 
TE, 0eee¢uce coeeesss 86 41 | 62.6 3.10 Goldsborot..........«0«« 
Big g Gandy OFF, nos ccceeees 82 @ | 61.5 | .... Greensborot ...........- 
Binghamton tft ..........- 85 37 | 61.0) 3. Hendersont.........+.-- 
Bolivar .. «..-cscsseeees 85 30 59.0) 8. Highlands ..........++0++ 
Boyds Corners .....6 6.55 )6 eee leseeesleeess 3. Jacksonville ............ 
Brentwood .............. 93 36 4.0) 3.! BOOS . coscoccceccce 
OO 91 49 68.1) 2. Sr 
Canajoharie ... ........ 90 4 62.8) 6.5 fee er 
OCOMEOR 20000 ceccees eeee AS 3 0.5) 2! Louisburg t...........++- 
GEE adeccconsscccecces a9 43 65.3) 3. Lumbertont...........+« 
Gcsccsccccceveseces SN 43 63.0 2. BEM OES, .cccecccccsccees 
Charlotte *™ ...... .... RQ 40 57.8 DEED 2000 onsecesesecveocele 
SE NEED on06 oscelesooeslscesecianseees q Marion § ddaien w -otnnd 
SE Bevecccscncvelescevclsccencieceess 3. ii ae owes 
Cooperstown f .... «++... 85 38 | 50.5) 5.3 MOM OO Pc cccccccccccccces 
Dey ay seeesececeeseves 86 35 «59.8 ’ Mountairyt ............. 
ease BOSdeoesees 87 33 «(00.6 .76 | Mount Pleasant..... ... 
Ragle Milis passe vccceccesleccsesieccesoleccces 5.56 | Murphy t .....c0ccseccesels 
nsdesteecncnccésces 87 4 | %.2) 1.76 | Newbernt............++. 
PEGE oe eocesccccceces 87 41 6&0 3.96) GD Rv cscece cooncess 
Fort Niagarat ..........) cs... @ |. ccee 2.15 | Pantego ...... «eee ceees 
Franklinville... ........ 84) 30 / 58.9) 1.71 | ND ictic cuen nace 
Friendship ...........0++ M4 32 60.3 2 Rockinghamt........... 
ET Fe Ae ee 8.78 | SINE © cccscs cctances 
Garrattsville .........+. 83 87 | 58.0 | 2.44 | SNE Podceucccévcceseses 
Glens Falls........+.+++- 86) 37 | 62.1) 6.21 | Salisbury t ............. 
Gloversville ....... 0.006. S4 $8 | 60.1 | 6.72 | RRNGIEG ccacevccesosccuves 
DM ncrse ésceeslececedinoaanelee ‘es 1. 
Honeymead Brook...... S4 36 | 62.0) 4.55 | 
Humphrey t........+.... g2 36 «59.4 3.71) 
PEE coceccccescce coccee 85 39 60.9) 3.2 
Jamestown.. ves) 686 37 «(61.8 | 2.06) Soapstone Mountt...... 
SIN citieneassdiciesadipshandiiaases 6. Southern Pines at...... 
Lake George 86 87 | 61.4) 4. Southern Pines d........ 
Little Falls 86; 40) 50.1) 5.45 | Southport t.............. 
LOCKPOTE «--- cere ceeees M4 39 | 61.6 1.53 | Springhope*!........... 
oT (=o 86 $5 | 58.8) 3. it. cegsendbcnad 
L 1 wha eevee cvcereee|sceccsleccccsleocees 1.74 | Waynesvillet.......... 
itis) ‘ecunenenane al 4 62.8) 2.9) SRT nancaceses-coecse 

Madison Barracks t..... 85 96 | 50.4) 1. WD cdcbdhenaséness 
Mohonk Lake........... x2 46 63.4) 2. North Dakota. 
NE MED cececescccelede  célecccecléocces 2. Amenia € .......00000005: 
Newark Valley..........'..... 3. Ashley t. 

New Lisbon ........ = 4.10 | Bordulac ........... ss. 
Ni ra Falls ....... 1.70 | Pca scasecce daneen 
North Hammond t AS 46 . 2.92 | Churchs Ferry .....-.... 
North Lake..... ft egies 82| 82 55.5) 4.50) Coalharbort .... ....... 
Number Fourt.......... R2 29 | 55.2) 4.29 Devils Lakef............ 
Ogdensburg ............. 80 42 | 61.6 1.88 EE Fs 
OM@ODEA « o 6. cee cceeeees ‘ XN 35 | 61.7) 5.31 DEE Dcccceecocce ecocle 
GREETS coccccveccccccccces 91 32 60.6) 4.80 DT iddes . shecideoee 
Palermo?t........ 6.00005: xo 87 61.0) 4.07 INS waccunbetevecseses 
Perry City......+..seses- 87 3% 60.0) 4.18 | Formant ......+.sseesess 
E0600 0000 cece cccces|o-cccclcocsccleccees 3.28 Fort Berthold t.......... 
Dt rhdkiusustéeseélsucedelnccen Hanceae 2.28 POSS THCESF .cocccccccccs 
OO 87 40 | 61.9 3.18 SN Viendceercodacces 
Plattsbu g Barracks t 88 | 39 61.6) 3.90 SL cstckwncadiaées 
Port Jervis......-..e000- 8 | 42° 638) 3.24 ST tetntsncctakenés 
POCEEGM 2202 cccccescces 8&5 35 60.4 2.70 Grand Rapidst.......... 
Poughkeepsie ........ 89} 36 | 63.0) 4.25) i eccensd ues 

Siceedsstecvssccee 9 | 40 66.0) 3.35 Jamestownt ..........+. 
Ridgeway ...........+++ 86 40 | 62.5 1.79 Pt Ticcichbenee pecs 

BD sansncsccece coséeese 92 36 | 62.2) 4.87 | BMGENEEO ei ccc cose cocess 
DY sstueveseredeoes 9 41 62.9) 2.71 | DY cisceeuabveets 
St Metth thes Je ones -ecelesscoslocsensioetace 4.75 | Ds cescoocceeseeese 
St. Johnesville .......... 86 89 60.2) 3.! | DIT castes sdnendbedsé 
Saranac Lake ........... 88 | 30 | 58.4) 3.75 | Minnewaukon........... 
OO ee Ree ee ee 8.15 | ON ) er 
Setauket t : 85 > 2.82 | DT stdinuewebenseodie 
Sherwood . éeee 3. Napoleont ............+. 
Skaneateles............-|...... = 3. New England City..... 
South Canisteo.......... 8) 3 58.7) 3. Oakdale ¢ ......4 ss0. 00s. 
Southeast Reservoir ....|....0sjscces leccces 3. EEE T cecccccecsscescece 
South Kortrightt.......| 87 32 58.6 . DET? mhabeos dédeveeees 
Straits Corners.......... 86 | 35 | 60.2 SO eee 
Tyrone oer eoeersesereees eeeeesleceesels eeses Sheyenne ...  .....+++.. 
Wappingers Falis........ 80 | 44 | 65.8 eer eer 




















| 


Temperature. Precipita- 
(Fahrenheit.) tion. 


— 
3 re) 
= 

Ae 5 
: ‘ z ae 
E 8 30/39 
3 | se P=] 
Bialgi|#*|-«* 
gis/8i9 3 
= = = ie=} & 
° ° ° Ins. | Ins 
esesclocesbuleneses 3. 
00 38 2.0 2.04 
85 HM R.0 3.2 
87 38 «461.9 2.74 
85 38 «463.2 1.80 
90 46 65.6) 3.20 
88 47 «(65.8 2. 67 
95 48 73.1 6.32 
4 6.09 
1.7 4.80 
.6 5.13 
3.30 
: 1.69 
f 3.28 
96 58 77 3.28 
coccclecee eleccecs 4.32 
as 58 76.8 2.04 
90 44 70.2 8.84 
99 60 78.2 3.73 
98 55 «676.4 2.82 
us 55 6 «(75.2 4.11 
M4 44 | 66.6) 5.91 
98 ST | 77.8 5.98 
90 58 72.3 5.14 
79 40 4.0 6.75 
96 51 «(74.0 2.15 
98 550 «(76.4 2.12 
98 638 «78.8 6.16 
Ot baese 73.4 7.69 
C20 Slevcoesiecsces 2.20 
93 0 | 72.4 4.58 
6 f2 75.6 3.59 
oe | 556 (75.5 4.2 
92 8% «672.6 3.19 
ry 57 «Ss 76.8 4.49 
cece leccces|eeces 2.0 
o4 65 77.5 2.98 
96 52 74.5 2.71 
eveeslecccecieocces 4.37 
5S «675.4 4.51 
100 60 78.4 5.09 
v7 62 74.9 3.35 
v7 51 75.9 2.77 
as 56 O77.2 2.42 
100 49 76.2 38.08 
0 1.92 
e 2.70 
6. 46 
f : 5.74 
96 49 | 74.8) 3.61 
98 56 O78.0 4.83 
99 59 «77.9 3.08 
95 62 78.2 3.16 
95 59 | 75.2 4.56 
100 SO 76.3 2.30 
90 42 68.8 5.89 
tt) 51 | 75.2 1.86 
Ls 49 «73.8 1.42 
93 29 «461.0 85 
93 24 «61.6 63 
He} 30 «(58.6 34 
92 2 60.7 90 
100 32 «62.8 rd 
96 31 «(62.4 28 
oF 30 6.8 8 


96 2 62. 
4 26 «61. 
% 24 «60. 


BOLO me TINS OT IOI IT 
—_ 
+ 


9 

8 

8 
99 33 (O62. 4 06 
"7 30 64.0 85 
95 25 | 61.6 25 
99 39' 66.6! 36 
98 29 | 50.8 |....... 
4 25 61.0 6.30 
99 27 «(60.4 1.78 
92 34 «61.2 7.29 
96 24° «57.9 2.45 
96 26 «59.4 3.09 
100 2 60.4 10.40 
105 32 64.6 1.19 
95 2% 59.9 2.77 
97 28 | 61.1 5.05 
101 29 63.0 3.38 
102 27 | 61.6 1.81 
93 2 | 61.0 8.96 
98 38 64.6 1.20 
9 31 62.2 2.60 
109 28 59.9) 2.08 
OF 32. 64.0 6.20 
95 31 59.8 2.49 
98 2 «461-4 «3.87 
93 2% 62.0 4.00 


Temperature. 
(Fahrenheit.) 
Stations. p : 

| 8 

EE @ig¢ 

2/8/18 

= = = 

North Dakota—Cont'’d. | © ° bd 
SEE ccceces svsscees 97 27 (60. 
Valley City t ............ 92 29 | 58.$ 
Wahpeton t .........+..- 100 29 | 64 
Whites Ranch.........-. 100 32 65 
WNOOT® cccrecccescces| teececlececes 62 
Woodbridget ..... ..... 96 20 58 
Ohio. 

BRIER «.cecececscceesseces 90 41 | 66 
Annapolis ..........+++++ 4 3 O67 
BEREEE cccecocceccesecs: 87 40 64 
Ashtabula...... eevanceew 86 43  &2 
Atwater ..........++5 SAY RE Py eine 
AMBER cccocecccccsccccce|s sevclcccceslovcees 
Bangorville....... ....+- 93 42 67 
Di Mecedaseesavecesesooesieesss | eceeelecssse 
Bellefontaine ........... 95 39 «68 
PROG oc ccccccesscccscece|ssescslecsece|eceess 
Benton Ridge........... 93 34 O67.5 
DOtRARY .cccocccccscceves 102 45 | 72 
Bigprairie ...........+.+. BERGE Sinesiep 
DEGER -ccencusseceesecnes 4 ee Rope 
BONED occvcccecescccces 80 29 «65. 
Bladensburg .. .... .«-- 8o 35 | (65 
Bloomingburg .......... 92 44 «69 
Bowling Green .......... 2 38 6 


DRGPTES cccce-ccccrcccces 
Cambridge .....  «.....- 


Camp Dennison. ..... 96 1 71 
Canal Dove? ......sseee 92 37 66 
PE ncktocessentenbesinsees [vaceealeosass 
Cantont......- P esve 90 40 67 
Carrollton. ..... whi aellerd 91 36 «65 
GA cco cece snesibeeces|ceesesiecetsx 
Cherryfork ........-.+++- 99 41 72 
SED i cnane cacnesias waslaeace boucess 
GED Kecéce cecceses m 45 69 
CAPEITEED cccscccccccces 93 5 «69 
Cleveland @.. .......++. 87 2 64 
Cleveland DB .........+ss. SN 2 65 
SD cadeees acete usee 9 40 «69 
CORISGR cc cccccccccces cos 96 40 70 
Colebrook .....cccccceess 8 34. 65 
Dayton @ 20... 0 ceeeeeeees gs 41 71 
DOVtOD OF ...ccccccccese [evcccelecccesleccocs 
DOD nccccécecocesese 92 39 «65 
DOIRB WATE ccccccccee cos O4 41 69 
IIs cacvescesdesé- coe SS 42. 67 
Dupont.. 93 40 66 
BIGEID .cccccccccccccccocs 91 40 65 
Fairport Harbor*™... . 82 48 65 
Fayetteville............. 4 46 70 
| 97 38 O67 
PUMOES cccccécccctccss 90 41 GF 
Garrettsville t.. evccvceseos 8S 32. 68 
C  cceekbed s6ncee 93 41 6 
GEE cccececececaceosce 90 41 Gi 
GROGRBGE .cocccccccvs os 94 484 72 
GGG cccccseccccceces 90 33. «64 
GED « ectcccccsdccce AS 2 6 
HAGRRGF « .cccs coccccces |scvccslecceccleces 
Hanging Rock 4 44 | 72 
DED cescceesececcceces 2 37 OG 
FESEEMOESOs ccc cccccccces 87 31 «2 
BESISWOTO Pe cccccccccccces Ys 397 
BERS oc ccccce cccccccccece 85 38 (68 
ancoec cesses cnecee 90 35 (64 
Jacksonboro .........++. 7 45 70 
GROG Fo cccccccccccocese g 41 68 
EM cncceccescesees se 92 36 «(67 
Lancaster .........ssee.. 92 2 
L@IPsic 2.0000 cecveccceess 93 34 66 
LAVGTIRE. ccccccccccccccce i laeseeeh ebees 
BO coccese ceoceecavess 96 37 73 
Lordstown .... 85 36 «64 
eS errr. 99 40 72 
DURE «000066 cccccccs y3 41 69 
McConnelsville t........ G3 41 7. 
PT Wcstkce gvecneus leedecels eocovieosses 
i Vscosctscesese lececeslencsaeleccece 
NS 93 43 «68.4 
PEED coccce cccscscccces oF 39 «668.4 
DERE chance vsseenencees 91 38 65.4 
PEED sesccrccesccee 92 37 | 62.7 
PED ccccucccosccceece 99 37 «(69.2 
NEED aceccceccccsccces SH 33 (63.0 
Montpelier 94 38 | 65.6 
Napoleon --| 8 39 | 66.6 
PG ncedeedes cdconelensucelusasscloesces 
New Alexandria ........ XN 41 | 67 
New Berlin..........++:- 90 37 | 66 
New Bremen ............ 92 40 «68 
New Comerstown ....... 92 88 («67 
New Holland............ 97 43 70.8 
IO PEE. cocepcceccesce 4 39 70.4 
NOW Waterford orc cccsicccccelcccccclcccocs 
North Lewisburg........ 96 41 68.8 
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TaBLE II.—Meteorological record of voluntary and other cooperating observers—Continued. 
| 
| Temperature. Precipita- Temperature. Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) (Fahrenheit.) tion. 
“ 1} ~ | | | 
| |e fa | | RP | | |e is 
Stations. 3 s./@.. | tions. : ee oe ‘ e 8. 
F , Er; Be Stations F j Eg | Be Stations F ers By 
=| | |0o] 3° S| 709 | oe a | Zo igo 
sigs | se | ~e eis sa a sigs ae a 
8 ra ; | g@2 me a 8 . an —@ E 8 : Gn | oa 
| 5 | | as |3 a = & 5 = | = Sis iis 
a sia 7 ve a x = ro ais — ee 
os = — 3 ° a — o es ° G3) = ° 3 ° 
= A | A | & o = = =a | & = a aA | Aa | aa 
Ohio—Cont’d ° o; 0° Ins. Ina. Oregon—Cont’d. ° ° ° Ins Pennsylvania—Cont’d. ° | ° ° Ins. | Ins 
North Royalton......... 89 38 55.4 1.91 Junction City*®......... 92 42 J OS are: Ser Swe fen 5.55 
Norwalk ...... sseeesee0s 90; 38 64.8) 2.71 Lafayette *®....... ..... 9 | 48 a (SS EOE AAP RAE BAe: 3.69 
Ohio State University... 98 42 68.0 2.86 Lakeview ft ........ ss00s 88 28 2. Philadelphia d........... 92 48 | 69.0 4.19 
Orangeville ...........++- 9 33 63.5 3.17 REED: sncsansonsacsces 79 43 Point Pleasant ......ccccleccces| coves Semeeies 5.04 
OREBWE 200.00 cccccccccecs 92 40 | 67.7 | 3.63 McMinnville ............ 89 33 Pottstown. ......+-see00+ 93 46 | 69.4 4.90) 
Pataskalat..........+++- 95 41 68.4 2.51 Merlin ®® .......cccceces. 98 46 Quakertown ............ 90 39 | 64.0 3.81 
POPTY «60sec c eee cere nees eeceeelsvesee conees 0.99 Monmouth **............ 93 ie | Reading? ........eeeeeees leseeee Joccees 7-4) 3.08 
DD dnevs cenets covenees 95 41 | 69.8 | 2.93 Mount Angel t.......... 93 38 DOGS oc c0scccscescces|sccscslucsteclecesee 2.79 
Plattsburg .....+--++ +++ 95 40 68.8 3.2 MORBIGNE c.cccccccccscces|se coclese en ae DOROUOS occccesvessesecs 2.59 
POMEPOY .....2sscceeseee 4 43 70.4 6.92 EE pune cdedes.carece 89 82¢ Ridgway t ......sscs.cee 2.88 
SES EET EEE VERE SEES TERETE 2.66 Newbridge i 93 19 Saegerstown ........+++- 3.58 | 
Portsmouth d........+++. 98 49 74.8 2.61 Newport ........- a 41 St. Marys... cccscccese 2.13 
ES FE ee Pare See 2.40 Pendleton 94 31 Salem Corners.. 3.59 
Ridgeville Corners...... 92 33 (66.0 2.94 Prineville........ccccese. 88 30 SOPAMEOR 0000 cccccccccces 3.48 
BIMICY ..ccccccccccccccece 93 49 71.7) 2.96 Riddles ®® .........0se00- 94 36 BOSRSMSVIS 02. ccccccclecoccclecvccesoosess 3.12 | 
PRUSEIRGR . cc cccnccceescces 90 35 62.0 2.42 PUREE 6 ccccsevce sees 83 38 Selinsgrove ......+..+++- 2.62 
Bock yridge o oscceecccooes 96 38 67.0 3.08 Sheridan *®..........+++. 88 51 Shawmont ..........+ee+) eee 5.59 | 
OSS. eee 90 41 67.0 2.84 GREP LARS e cccccccccece 91 26 Shinglehouse............ 3.49 
Shenandoah............. 92 38 65.0 2,22 Silverton #8 ......cccees: 88 52 Sinnamahoning 1.59 | 
Bldney b ..ccccccccccccees 96 41 69.0 3.31 Siskiyou *® ........+0.+.. 85 40 Skippack ..........+-000+ 4.37 | 
Sinking Spring t......-.. 9%) 4570.0 2.09 eines dtnsakwidnnns 88 32 De citatsocensen: 2.95 | 
Springboro .......6-eeeee  ceees osaq=tbaneee 2.80 Springfield **® ........... 85 50 Smiths CoOrmers. ....-seeslcccces|ssecee|- cscs 6.00 | 
Spring Valley ......... -| @& 41 69.0 1.86 a a ee 88 34 Somerset ......eccccscese | 84| 32)| 62.0) 2.56) 
Strongsville . 1.88 The Dalles t ............- 90 42 South Bethlehem ..... -| 88) 4 | 66.4 |....... 
Sylvania........ 3.63 Tillamook Rock L.H....)-.-+6+)eeeeeeleeeees South Eaton ............ | 88 89 | 62.2 | 3.92 | 
Thurman ....... 4.71 SEN 5 0060.600000:6000}ewkuiabecepueldaainel State College............ 87 | 38 | 64.1 | 3.038 
TURE .cccce seccccvcees 3.04 WEED cscnescvcecsescoseses 93 38 6 GOMER ccs00. seccstvccclessese | essaclesacnn 2.05 | 
Upper Sandusky ........ 90 40 | 67.1 | 1.98 VOPMORER <6 0500 cccscecces 88 od Swarthmore............- 91; 47 /| 68.5 4.28) 
Pc icunscevcaceeend 89 41 | 67.0 | 2.93 West Fork *%........000. of 40 Swiftwater...........++. 81 38 | 61.2 | 3.35 | 
Vanceburg ......+..+-++: 4%) 45° 69.8) 3.64 as. spenaeeee nevi 89 | 35 TOUR ssscccnvscteccs 87 | 87 | 62.6) 2.11 | 
Van Wert...... cocesccecs 92 40 67.2 3.48 Williams .............+5. 91 36 Wal»>ren f .....-eecees sees | 87| 384] 61.6) 2.50) 
PN 2606640 dese curs 89 | 40 | 67.9) 2.02 Pennsylvania. Wellsborot ........+0.++ 85 | 32 | 59.8 | 2.85 | 
WIORGEY .ccccccccccce ose 92 37 | 66.4 2.28 PRE KS 40 West Chester............ 91; 45 | 66.8) 2.43) 
tr rrr ere eee 2.82 Aqueduct ........+seeee- 96 39 West MOwtom f..ccccccs:Jocsccclooses focoece 2.60 
WALTER ccccccccccccccccce 1.91 DSRVEE DAM. cccccccccecs| © secleccces|cocees White Haven ........... 88 36 | 60.4 2.82 | 
Wauseon ......6..eee eens 3.38 IED ccccce ccessene|bevivelssvenslanedns Wilkesbarret ........... 91 89 | 65.2) 3.72 | 
PU csninecsenccesees 2.11 Blooming Grove......... M4 33 Williamsport ........... 87 | 38 | 64.0) 3.89 
Waynesville 3.28 BOOK VEEES $00.00 ccccccces[svcccclococceloceses TOORE cncscccccccessescis 93; 38 | 66.8 2.42) 
Wellington ......-++++++. 2.36 Brower LOCK........000)seeese|sesees|eceess Rhode Island. 
Westerville....... ...... 2.97 CIE bn ncee nncccctaccclesnessiesvessiacmias Beigtahscccceccccccccscces 83 48 61.8 2.08) 
Willoughby 1.38 Canonsburg ............: 90 42 Kingston ......ssseeeeeee 83) 38 | 61.6 4.43 | 
WEGKSEES . ccccccccccccesloocecsisoses leveves 3. 23 Carlisle... cccsccscsces 95 39 Providence @ .........+++ 90| 48 | 65.6) 3.31) 
Wooster Dt........ee00> KS 37 | (64.4 2.98 CRSSRMETR . 00000 ccccccecs 83 32 South Carolina. | 
Youngstown ..........- 91 34. (638.1 «2.65 ea Aes ee Pee Allendalet..... » seasons 102 64 | 82.8 | 4.86 | 
Oklahoma. Centerhallt ............. S4 39 AMESTGORE oc cocccvcsceceloscccs RE Ee 3.12 
Alv&....-...-00 seeeeees 109 50 | 78.2) 1.7 Chambersburg t ........ 92 36 Batesburg t ........+++++ 98 63 | 80.3) 4.51 
Anadarko t...........+.: 100 43 | 78.4 2.60 Coatesville .............. 96 41 Blackvillet ........ eee 102; 62) 81.5 5.62 
DEG sicccdoocscens 100, 45 | 76.6) 2.85 Confluence ¢ ............ 9 39 SSS SEE SPE PEER: Racket 7.08 
SE FE Sr Oe 3.66 Coopersburg ........+06. SS 46 . Camtralt. .cccccsececvcoce 100 | 52 | 79.4 |......- 
0 Sr 4 7 | 76.2) 3.87 Davis Island Damt......| seoes|ssssssleceess Cheraw Gt ..........6. -| 100} 60) 79 7.01 
SNE Po ccccccccoucenece 99 45 | 77.4 2.64 Derry Station ........... 89 BA CHOTA OF .cccccccccccccclerccselovccesloccces 7.32 
Fort Renot .........+..- 4 4675.3 2.69 SRR s 0t0000 ceccceleciscolcesscofoceces Clemson College.. -| 100 51 | 79 2.68 
SD Micceces-teccessesss 99 48 76.1 2.80 NRE e ccccesescecsesisscocelessestlaseses COMWAT Pecccccccccccoccclecccoricccoccleccecs 5.10 
Hennessey .........++-+- 100 4779.0 1.40 DE htnecaGess ece ecnelscses feeaeslvacers Darlington (MERE) «2. ccccleccccslevcccsloccccs 4.50 
Ps acco cceseesens 105 2, 77.7 | 5.15 DORM ccc ccccveselsvess Joeseselescce OS rE See See Heese 9.12 
PROM WONIB. «0 ce cc cece] coccesloccesoloosecs 4.48 DUERMOTS 000 ccccccsesess 89 |. 36 Effingham t........++++++|+.++- | vveschesseus 5.30 
cass wnees esas 100 46 | 76.9 1.88 ID n0506605005000056 87 30 VIGTEROSS c0ccccccecceces 99; 60/|78.2)| 6.42 
DEEEERT cccececcccsosce 104 4277.0 3.23 DIOGTET cccccsccsccs veces 85 34 Georgetown ¢ ......++.- 94, 63) 79.7 4.80 
ED actcttn sucnuwses 97 4677.4 5.35 East Bloomsburg ....... ...sss\eeeees Gillisonville t ........... 1038 | 60 | 82.1) 7.76 
PE neccres exsssccssecs | 50) 77.4 | 2.48 East Mauch Chunk.. ... 9 40 Greenville t ....+-.. «++ 9% | B6 75.4) 3.63 | 
Prudencet .........++s. 102 36, 77.0 3.81 MASOOD cccsccccccccccsces &S8 44 Greenwood . .....+.+6+ 100; 62 79.8 | 3.39 | 
Sac and Fox Agencyt.. 97 43 76.0 | 2.50 Edinboro ®! ........ese0 S4 38 TEOUIOME oc cccasccccceccece 101 49 | 78.3 | 4.80 
Stillwater t 93 4475.6 4.13 Ell wood Junction t......)..ccesjeccceslecoees . Kingstree a+ ..... 60d cece 99 63 | 80.6 5.98 
Waukomis.......... oos| 104 44 | 78.2 | 1.22 Emporium ...........+.. RS 36 | 63. , Little Mountain.........| 102) 61 | 79.4) 7.89)! 
Winnview t 99 43 76.5 2.33 EEE ccunku e8eseds ones 87 33 i 5. Longshore ft ....... ‘ 9% | 6 | 78.2) 3.89) 
Woodward 108 45 79.9 1.16 EE SEG MR EME ae 3. Mount Carmelt......... TEESE Arpt Sekine 1,82 | 
Oregon. Forksof Neshaminy*!..| 8&5 54 . Pinopolis *! ....... s+... 94; 67 | 77.8 | 11.75 | 
CE ccance sevkesoes 86 41) 62.8) 2.78 nce: cassvedsecce 89 | 37 3 : Past Basak ?..ccccccceses 98 | 67 | 82.5 | 4.85 
PE sccveecucessese 90 42 67.0 O.51 EL witisindseseGeeles mee stiektsetenaubs t Bb. GOOEROT ..ccccccccccs 9 | 64 79.8) 6.61 
pS rT re 93 36 | 60.8 | 2.01 en aes ae eae 46 | St. Matthewst ..........| 97 | 58 | 78.6 5.16 
Aurora %®...... cesses. 92 52 67.6 2.90 Gettysburg .......... «.. 96 40 bi 1 seebes St. Stephens t ..........Jecr0ee leacenslocssns | 7.01 
Aurora(near)............ M4 3459.5 1.68 OE SE Re ee eee 4.17 | BaMtUCE Fo coccescccscces 9 | 6&8/|77.4| 4.77 
i n56.0000c5encnence 7 46 58.4) 0.96 Grampian ...........00. 88 36 ’ 3.14 Shaws Fork *! .......... 9% | 67 | 79.4) 5.74 
Bay City ¢.........ssee00 78 40 | 58.2 6.83 Greensboro t ........+.+. 95 41 4.15 | Smiths Millst............ lee see lecoese loosees 5.61 
Brownsville *®...... ... 92 55 | 66.8 2.41 | Greenville .. ..... eveses 93 34 3.55 Society Hillt............ 9 | 62) 77.2) 6.86 | 
Burns (near) °........... 87 | 988 | 88.2 |....... ff] QUNORE F.06000 scenes 82'| 35> 2.80 Spartanburg .. .......-.| 96) 58 | 77-4)| 6.19 
Canyon City. ..... cee. 91 88 60.6 2.11  ccnaens sancen 93 46 4.59 Statesburgt......... 7 61 | 79.3 | 5.85 
Cascade Locks .......... 88 | 48) 63.8 | 2.75 Hollidaysburg. ........ 93 31 1.66 Trenton ... 96 | 62/| 80.6 | 2.79 
Comstock *°......+ s+. 85 42 55.6 1.96 | Huntingdonat.......... 90 39 4.27 | Trial $ .cccccccccccsccesee 97 | 62) 78.2) 7.96 
Coquille River L. Hoocssieccce jocccccieccess 1.55 1] Muntingdom d........scesjerccesleces oeleus 4.28 | Walhalla ....... peeceeee % | 57 | 76.4) 38.01 
Corvallis @.....scccccccee 87 387 60.6 | 2.09 D ER nna <ecowsenscvesectlecinenleewnseleuecsl 2.87 | Winnsboro 2.2 .0.cccceee | ©] 68/77.2| 3.34 
Dayville t........++++e0- 91 34 61.1 1.82 | Johnstown t......+..+0++ 88 37 3.67 | Yemasseet ...........++-| 108 | 64 | 82.4) 5.57 
Eugene a t.........00005+ 85 40 60.1 4.14 MATURED cocesccccoccescclecesesleceeesleons . 0.82 Yorkville...........- eee} 96) 62/78.2) 4.87 
i cihivikns gletenladeeedtedaaie loicecsl ae i ticnuhcngesd ebeststeasclobascntbecenn 3.77 | South Dakota. 
DEED cecccecccoscess. cece &3 20, 50.8 2.16 Kennett Square......... 93 41 ‘ 2.78 | eer | 100; 30 | 66.2, 4.40) 
Forest Grove............ 85 37 60.8 1.79 fas PE Ser ere 4.22 | Alexandria t ............ 92, 386 | 67.4 4.89) 
Fort Klamath.... ...... &3 29 58.4!) 1.65) | Lawrenceville 2.55 | APMOUP F occccccccccccces 9 | 37 | 66.5, 4.23 
Gardiner ......... -s.0++ 7% | 43) 58.2) 2.18 96 | 3.00 Ashcroft t.....0.seeeeeee 99; 35 | 63.9) 1.14) 
Glenora ........+.+-0+++ 87 88 | 58.8 | 4.06 84 39 3.77 | Brookings .....-+++sese0s 91) 29 | 63.6) 3.86 
Government Camp..... 7 27 | 48.1 5.91 92, 38 2.31 Canton .....-60 00 ceeeee 94, 85 | 66.2) 8.14) 
Grants Pass at...... ... 94 38 | 61.6 | 2.26 | | Lock Haven at........«. 4%) 8 . 3.05 | Castlewood ¢ ........+++ 9 | 24 | 68.2) 5.60 
Happy Valley..........- 86 2955.0) 1.61) BAG TERDORG cccccsesccclescesclussevelccs 2.72 Centerville ..........++5+ loseses eecseclooeses 8.91 
H River (near) ...... 85 42 61.1 0.95 RP Hee PERE ES 2.72 Chamberlaint........... | 94) 85 67. 1.89 | 
EPVERGOOM . 0000. ccccccecvesloccccc|occccs leosees 1.39 Lycippus ....cccseccccees 89 42 ; 2.42 | Crosst..... cscs cccevnces 8 | 38 | 57. 3.09 
Jacksonville ............ 2 40 61.6) 1.46 Mittin PES! EE Ee, PARES 1.58 DORRRE 200000 cccee- covces 9 | 27 | 6. 4.00 | 
TOBGGR ceccvccccscccccess 8 30. 55.2! 2.68 HN OSE CREPE vccccrescvcccceslecees losedsetlwocses 4.05 | DAGON. 02 000ccccvecccloccccoleccosstocese | 0.21 | 
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TaB_e Il.—Meteorological record of voluntary and other cooperating observers—Continued. 














Precipita- Temperature. Precipita- Precipita- 
tion. (Fahrenheit.) tion. tion. 
ee 
3 3 3 S z 3 
= = a = a 
Ey Z. Stations. . EI 5 | Bs Stations. , é 2 5 Bs 
wo so goog 7Oo 30 go g 7o | 80 
sa a 3 aa =| =] aa a 
aa | @ & g . an a is} 8 d ea | a 
§ $ 41g 3 | gs $ alg a| 8 3 
4\3 4/8'3igis 4'/8/\/3/3 (\3 
= = = oe A = = = a a = - 
Ins. | Ins Texas—Cont'd. ° ° ° Ina. Ins Utah—Cont'd. . 9 Ins. | Ins 
2.12 GOT cavees sccese eeeee 9 | 5S6 78.8) 1.75 Minersville ....... ..... 65.6 0.08 
5.18 Boerne ©F2....cccccsccces 7 | 6 79.8) 2.15 rT re 72.1 0.14 
8.93 Dy stn césedetoosciacen 7 52. (77.4 6.17 Mount Pleasant t...... 65.8 | 0.39 
4.64 MREESGRT cocecescecccces 99 64 80.8) OM CER SPS . cece cccccceces 72.5 | 0.98 
5.32 Bremond *!... ......+++- 100} 68 8.3 } 2.15 i ninuiaceendls need 8.1) 0.00 
4.00 Brenham ft ..........+++. 104 63 82.9) 2.02 POPE CHET cccccccesccces 2.0 0.39 3.0 
4.71 SU Tots acckescsesas 0s 62 80.4/ 3.22 PRSOWERT ccccccccssecees 0) 0.02 
2.79 Brownwood ........0.+:- 108; ST 81.7) 3.17 DET skndetnegeseeeeevene 3) (0.05 
3.24 | Burmet ©! ..cccccccecceces 100; 62 80.8] 1.43 Promontory *®........... 6 0.00 
1.96 camp Eagle Passt..... 16 | 68 84.7) 1.50 EE Voscccaceessedee 0) 0.00 
1.98 GN 0. csencccneceos 11} 46 79.8) 2.57 EP occccesscecccs 5.1 0.00 
3.73 Coleman ®® .... ..cccsccee sees -| 8&6 | 75.2) 4.40 BORIC F oc ccccseccccescece -1 | 0.21 
2.52 College Station.......... Os 62« 79.94) 2.92 GUT UEIED ccccc cece cecess 0.5 0.26 
3.44 CREPES cccocncs cesceelosiees ee See 1.66 Soldier Summitt........ 2} 0.12 1.2 
4.50 ae 99 62 79.7) 0.76 ND? S . cnccctes ceeces 8.7) «(0.00 
1.86 Corsicana Of ............ 104; SS 81.6) 3.46 EDD suteee cone ceseces 2/| 0.77 
4.60 Gi Tescosconsecacs -- 100; 62 82.2) 4.68 Tooelet ....... saeeuneene 4) 0.16 
2.26 DAMAGE ccccccccccce +» 102; S86 79.2) 4.00 TOUED cacvecssccsecasecee 8!) 0.26 
0.70 Danevang t..........+++. 102; 6 82.2) 1.67 VOR e cecccccccs ccsccces 4) 0.2 
3.64 SE cavesecuecec qose dees 104; 44 74.4 1.28 ,. a eEPeee 6 0.00 
4.93 NT Séncuteenessdasa  { aa Poe Ee Vermont. 
1.98 SI! éencesuives aie 106) 66 85.0) 1.29 Bennington ........ .... 6| 6.33 
1.47 BGS ccovecccecovccesces | 5 79.6 | 4.44 Brattleboro ............. 3.4) 4.85 
2.89 BGGEERY cocceuceccecccess 102 54 (78.6) 2.64 Burlington f............. -1| 5.63 
2.56 | Forestburgt............. % | 5&2 76.6) 4.82 GE Thbcesns ctaseccses 5) 4.49 
4.80 PS Cn dcnece cocccces 106 61 82.8) 2.2 GARIN 00600 cocceccees 3.0 4.92 
4.38 Fort McIntosh........... 101 6 84.4) 0.56 Enosburg Falls.......... 6) 3.46 
4.23 Fort Ringgoldt.......... 102| 67 84.0) 1.47 "| Seereonee 5 | 6.51 
7.76 Port StoCktome o 0c. cccccsloce eee) Fests! ; Jacksonville ............ 5.4 5.80 
4.35 Fort Worth?t............. 108°; 56° 80.8°| 5.90 St. Johnsbury ........... 0.8 | 6.02 
2.96 Fredericksburg*t!.... 97*| 58° 78.9f| 2.10 Strafford ®t! ........e0e. 4) 5.3 
Gainesvillet............. 9 | 55 77.6] 4.82 , ES ee 5 | 5.96 
4.59 Golindo...... Sece care cccelececes S puebalcaned | 7.40 PPE sundeebesees enacecce 0; 5.26 
3.08 Grapevinet..........+... 9 | 55 77.9) 3.80 Woodstock .............. 6) 6.3 
1.74 Hale Centert............ 100; 52 74.6) 1.41 Virginia. 
3.87 Hallettsvillet ........... 102; 61 88.1); 3.20 [ESSE 0) 3.48 
2.19 BORGO Fo cccccccccccecces 100; 65 83.3) 2.85 AERIBREF oc ccccccccsccece 2.2 | 3.64 
4.07 Henrietta t ...........+.. % 53° (76.4 | 1.87 Barboursville ..... ..... 6) 3.63 
1,82 OWS cece cecccccccces|. ccccclecccce|socccs | 5.10 Bedford City ............ 2.1 | 3.68 
4.% BUOUIOGR Feces cccccesccces 9 | 66 81.3) 0.91 Bigstone Gapt...... eeece 9.0 3.62 
4.95 Huntsvillet ............. 101 | 61 81.6) 2.17 Birdsnest *t!............ 3.5 | 3.2 
2.35 Junction City ........... 99; 56 81.1) 2.38 Blacksburg...........+++ -4/| 2.34 
0.83 skintiunseseeeebetes nouns cabins scgual fae Buckingham ¢.... ...... 4 1.90 
2.48 Lampasast ...........05. 102; 53 80.8| 2.12 Burkes Garden......... 7.6 | 3.80 
3.39 LONQUry ...cccccesccccees 100 66 83.0) 3.80 Callavillet ..........++- 3.2) 0.99 
3.88 LIaRO PP %...cccccccccese 103 6O 83.2) 3.3% Se Ve ccccescclssdacclocesoclecsocs 2.04 
1.57 Longview t .....0+.0- 000: 105 nO 82.6)| 3.89 Clarksville t....... PE PCE OR Eee 2.68 
3.52 EERE Se 103 60 83.0)! 3.13 Clifton Forge ........... 4 3.83 
2. 4 LUlingt «-.eeeeeeee cones 100; 61 82.5) 3.29 Dale Enterpriset........ 2} 2.88 
5.60 Marathon .......cccecees 100; SO 74.4)! 3.80 UT ehee-eenb cc ddecntlecancel ececetlasncee 2.08 
4.34 DED © cccccce cocecses 99| 62 79.6) 4.42 DIE anctscansess ceose yf eee 
3.28 Menardville ...... ...... 100 ih * ) See ST 6 ddan cauueahe 2) 3.85 
2.26 DINED 60460000 6000-0008 107 53 «(76.8 71 Fredericksburgt........ 9 3. 63 
1.49 New Braunfelst ........ 7; G61 81.0) 2.98 Gordonsville ............ BG tesecane 
2.05 GEGMEOF occcccccccecececs 94 | 62 79.4 0.52 CE cdbhn p 00-406066066 thease secs cectensnes 4.75 
7.39 DT soceenusdeeets Ottloceccsioetes. lessee | $3.24 Grahams Forge ......... ¢ 0)| 4.14 
3.52 Paris t ....--.eeeeceeeeees 104; 54 79.4) 2.01 ER ccavascecese cess .0| 2.48 
2.71 Point Isabel*!.......... 90 78 82.8! 1.75 Hot Springs ............. 2.8) 3.52 
2.69 Pheinland ¢ ............. 10 | 48 79.6! 1.83 DM a cetesdetesense VY eS 
2.05 AE neceandheeene 104; 44 76.0| 4.69 OS RRS .9| 3.3 
3.81 ROORSPFINGS. ....0000005 \ecccce hissed oateirivg 3.01 RRR Rag! Piast Sante 1.75 
1.75 LY) eee eee = pa | 8.09 Manassast............++- .5 | 7.19 
3.25 ED cteenesececs 100 63 82.8) 2.48 i Tevscanenssevneees 94 5.83 
1.57 ON 10a; 54 77.8] 3.35 Monterey ........+.. wee 7) 3. 
2.06 San Marcos }dt..........- 9 | GO 81.5| 4.95 | Petersburgt ...... ...... 9| 2.19 
3.90 Sierra Blancat.......... 103; 42 76.4) 2.43 Quantico ..  .......eeees B iessccee 
2.58 EE Piccececcuedsec ce 100 62 82.1 1.79 "Ea Peers Mee Roehl 2.13 
1.7 Sulphur Springst ....... 107 | 56 81.4 | 5.22 Richmond (near)t....... 9] 2.11 
5.24 Dl isbews éesses. os 9! 60 79.9! 9.20 Rockymountt .......... 4.6 1.09 
6.60 NE 006662006008 0401 102; 59 80.8| 8.40 OO ae 2! 1.31 
5.06 TEED cossncccscecceccccss 102 58 80.9 | 3.46 Saltville ..ccccccccscccces 9) 4.07 
2. 42 Valentinet .............. 108 | SO 75.3) 1.57 Spottsville t.......+-.0+. 0 0.71 
2.29 ee 01; @& 81.8 3.77 Stanardsvillet.......... 0.7 | 3.51 
2.46 Waxahachiet........... 105 | §&4 81.8] 4.30 oT, eee .0| 2.18 
0.78 Weatherfordt........... 7 | 55 79.0 | 4.20 Stephens City+.......... 22 4.16 
2.11 We BEE Vastccccoccheccece Bed hat 4.06 END vetoks ween sues 3.9 1.23 
2. 57 Utah. Swords Creek ........... 70.3 2.9 
6.33 Alpine CIP FE 0000 ccccovcelcceces a Sapo | 0.47 Warrenton ..........+.. -0| 3.54 
2.21 Binue Creek ®®.....ccccces 7 38 66.7 7, Warsawt ......... -6| 4.14 
1.45 CET écecscapetlccenntlenescelecsese 0.55 Westbrook Farm........ fee 
1.39 CRSCIOMREE cccccccccscees 87 24 66.3) 0.47 Woodstock t ............ 9 3. 37 
2.34 Ciscot ....... peenescesees 100} 41 70.6 T. Wytheville .............. 2; 1.9 
3. 68 ree 93 36 63.8) 0.15 Washington. 
1.45 Pnsaceeéadess ace 9 | 31 60.1)! 0.16 iio caine bed ¥ens 8| 4.76 
2.80 PORTOR s ccccsccccece coccce 93 31 «466.5 0.08 BRBOOTEES 2 occccccccccccels cocclcocccelcseccs 1.48 
ocgesee IT ocsunaseseceres 08 32 66.9) 0.26 BEE P cncesenessasteatlcccese cocceel BS 
2.58 Fort Duchesnet......... 93 31 62.8 | 0.02 ND Vidas sr covcesececeses 56.1 | 3.28 
1.10 DEY densenccsseceacooes 92 26 «66.4 0.11 Bet meport occ cccccccess 8.4 0.80 
4.17 SET abacrcnsens ceases 101 38 | 65.4) T. Cascade Tunnel......... 45.0 |...000- 
1.08 0 7 ea 92; 2/ 58.2) 0.38 Centervillet............. 62.2 0.43 
ST sccinsipnhasvesa 90 | 48 68.6) 0.00 Chehalist................ 61.2 2.58 
4.08 BIGEINY ccoccecescovcscess m 31 (63.2) 0.41 PE Tainkehe éeenes os 1.3 | 2.82 
2.92 BBG Pacocccccecesccovccees a 2 57.6) 0.22 Coupevillet .........++.. 7.4 0.84 
eecvcee eee SS 40' 63.2°| 0.56 DORE: occcccccecccccscce -6| 2.94 
1.2 DTT catsenesieecseccte 104 2 64.4)| 0.18 Ellensburg t............. 6 0.80 
8.04 | EEE docceeceectoccens! sasene sanded aboot | 0.66 Ellensburg (near).. .... .4/ 0.50 
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Temperature. | 
(Fahrenheit.) | 
Stations. F : 
2 & | 
| & | 
= = o | 
= A a | 
Washington—Cont'd. ° o |} ° 
Fort Simcoe t .........- 96 41 5.2 
Fort Spokane ........... 85 35 62.8 
Grandmoundt .........- 86 40 «(60.1 
SREEET cece cove coccess 76 29 84.2 
Kennewick f¢ ...........- 100 38 «68.0 
DPE. occesccee cesces 87 40 61.0 
ONS Ee 87 41 64.6 
AGES T..ccccrcecevecees 704 = 434 57.44 
iE hinthbedetdeceencenes uel 36 «65.3 
DEE Ds ccvccesouveucses 91 38 «66.2 
PROETORG Fo cccccccce cece 78 40 59.2 
Mayfield ft. .......-.05: 85 84° 60.2¢ 
Moxee Valleyt.......... 4 35 «(68.6 
New Whatcom>®........ 81 88 57.5 
Northbend ...........++. SO 38 «(59.6 
hn beciotanpraess 7 «44. | «<57.6 
Olympiat ......0+-+-e0s- 81 34 «(58.8 
PRRGREEE T ccccoseccces cess &S 38 62.8 
PRD occccncscecesese 4 38 50.4 
DET cccececceoesoess 81 35 «55S. 4 
See 85 43 «62.8 
Silvercreek *!........... 86 2 57.8 
SEER ccccceccceece 83 88 55.0 
Southbend ...........+..- 80 40 58.8 
Stampede °..... .....+.- 74 42 61.7 
Stillaguamish ........... 81 36 «59.4 
Sunnysidet ............. 06 38 «67.8 
Union City ¢ .....ccccceee 85 38 «61.6 
rrr er 80 41 58.9 
Watervillet......... . gY 30 «58.0 
Wenatchee Lake........ 85 32 55.8 
West Ferndale.......... 85 39 «60.0 
West Virginia. 
Beckley .......00++see00+ 90 36 «70. 
Beverly t .......ssceeees 90 38 «68.0 
ET nvnnn saad voces 95 44 71.8 
NS, PRESSE BESS SEE MSTA 
Buckhannon b........... 91 37 «(68.4 
Burlington ¢........+.... 93 35 «67.8 
SEN Tansee cnnneteelceyancleckanaiseswes 
GN Bescnsce sccsccesents 4 44 «(71.4 
PTE Pocccvesesesccnses|sccssslecesselecsose 
NS, Se ree 89 43 69.8 
0) ERNE SE Heme, Sey" 
SDT a cocesedetsdoes S7 41 7.8 
A? scneneensaceents SN q 67.7 
Green Sulphur .......... SN 40 69.8 
BOPOTS PETE F 0000 000s clocccceleccceclcocce 
DEG chinecaseecccses 95 40 71.8 
IT 4 cipeedcnkegeel acadhilakueeeteneaie 
OS RET eee 93 41 71.4 
Huntington ............. 91 43 71.4 
INE c0cdeescosscees &5 36 «465.0 
Marlinton ¢.........000+- N6 37 «65.2 
Martinsburet ........... 90 41 «68.4 
RN! .. tne udshensandicawnn Sadan 
Morgantown /t......... 91 40 67.8 
New Martinsvillet...... 91 41 70. 
Nuttallburgt ... ....... 88 35 «671.6 
CE, OR 90 36 «68. 
OO Eee ree peer cee 
Point Pleasantt......... 96 46 72.8 
PN Ract coscasceeses gv 43 «69.8 
NET cccsccacceces « . 91 40 70.8 
ET asccvevsnesiocsecclisevesteaesce 
Tannery ®!............00- 81 88 | 62.9 
EN annnys 6n00ds 000s li vdeesl oakes <leceben 
MN OTS . ccccceceses wo 47 = 70.6 
0 ESE SS Re Hoeee 
be oman eeneenecesse 93 4% 71.2 
WhiteSulphurSpringst. 92 38 68.2 
Wisconsin. 
Ere 4 29 61.7 
PED casacneceecce 96 26 6.0 
PEE covecdccccse cesses 06 22 60.0 
DEE beccovevccoss sox &S 32 56.8 
eee Oe levunnslousaek 
DIES cccnasneceseses 98 33 «60.8 
DEED  weeceeecesd soncee oF 34 «(68.1 
Citypoint............005- 100 34 «(66.9 
DRT cocens conceeuec 98 2 61.8 
PE ciesneg 650 anes 6 3 «(64.7 
Eee Ee Cy ee 
|, 97 2 63.4 
BG COIS. ...ccccccccces 96 2% 61.8 
OSS eee 983 23 «58.7 
Fond du Lac ........... 95 35 «63.6 


Precipita- 


tion. 


Rain and melted 
snow 
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| Temperature. 








| (Fahrenheit.) 
Stations, ; ° 
g | & 
lglg 
< | & Fy 
a | a = 
Wisconsin—Cont’'d. ° ° ° 
Grand River LOCK. ....00|sssecslescccclecece 
Grantsburgt .......++++. OS 23 | 61.7 
GID 6n0656.0060 00000008 OS 35 | 67.7 
SNE 6 6060ncesencceeslececealesesesiocg 6s 
Bartle 2.2000 voce. sees 92 35 (64.6 
BAPVOT cccccccccccccccess 6 34 (64.9 
Hayward t.......secseees 99 25 60.6 
PD .cévecccceossess 95 25 64.4 
Koepenick *t!.......... % 34 (61.6 
Lancastert ......0...0 95 35 66.0 
DMN TE <cecvecee cones leveceulosescs 63.8 
INT cos gecdaves anes 4 38 «66.4 
Manitowoct ...... sess. 85 35 | 58.3 
Meadow Valleyt........ ow 28 63.6 
BOOENNE S cccccscce eoceee 100 25 0.6 
EEE PER PESree HP se 
Neillsvillet ....... s+... 04 26 62.8 
New Holstein ..........- 96 40 65.4 
New London ............ 93 32 «62.6 
QSGEED ccccccccccescecess 86 31 60.9 
GRIN 600068000000 0008 99 2 60.9 
SS eee g2 36 | 63.4 
PUD srnccacesensceseceee 93 32 63.8 
PIMOS River t .cccoccccvces 96 30 «64.0 
PREIS suvccnccnccesess 97 31 64.8 
Port Washington ....... bt) 86 61.0 
Prairie du Chien ........ 100 35! 68.7 
PGMs cacecsccccsrccsses 92 38 | 62.7 
BGT .ccccscccesccess 95 36 «64.0 
ID cn oa. Gieeenibeuil 92 28 60.1 
SPOOMET F......ccccee oes 98 22 | 60.8 
Stevens Pointt ......... 95 26 663.3 
Sturgeon Bay Canal *" &3 36 «55.9 
Valley Junctiont....... QS 26 | 64.2 
ViFOGER: . o0cccccccccceses 95 30 65.5 
Watertown? ..ccccccecee OF 84 «(64.2 
Waukeshat ............- 93 39 «64.8 
WOERRORT co ccece. cones 95 30 (63.6 
WRI Fiiccvcwcccccsccce 96 29 «461.8 
WED 6 ccccnsccccce 95 29 61.7 
WOOGIE ccccccesescnses 4 36 «62.4 
WORE cscccccccccece 96 32 64.8 
We POE ccccecesccessec 100 33. 66.0 
White Mound t.......... 99 27 66.2 
Wyoming. 
Big Horn Ranch ........ 83 29 «54.3 
CRO ntcnneccswnecnssns 95 33. «C«6:1.3 
Fort Laramiet.......... 97 40 65.4 
Fort Washakiet........ 89 24 | 59.4 
Fort Yellowstonet ..... 83 33 «453.8 
LATOERID .cccccccccscccces 82 29 «55.6 
OS Sa 8 33 «63.3 
RTD 500090 000080.506¢ 93 33. (60.4 
err eT rrr 96 35 «62.4 
Sundance .......... «.- &Y 32 | 58.2 
Wy OERSICOEE « . cc cccccvccee 104 31 «65.4 
WROREIOEE cc cccccccscese 7 30 «(65.5 
Mexico. ! 
Ciudad P. Diaz.......... 100 69 85.0 
Leon de Aldamas........ 91 56 | 72.7 
New Brunswick. 
DE.. FER socasdccsiessveve 70 45 55.4 


West Indies. 


Grand Turk Taland ......|.ccccclecceceleo-ece 


Late reports for May, 1897 
Alaska. 
Coal HasROPs<csccscseces 62 29 42.6 
ND v kct cacdscessesa 56 80 43.4 
Arizona. 
PEE cocies. xentvesccsscles vo leacon [accsus 
Ws GOs o-5c0 00 cccéhescozclecseaniereaces 
California. 
a nines 266s sinsts 105 58 | 80.0 
Milton (near) *!......... | 52 | 67.2 
Florida. 
Merritts Island ......... 92 60 | 75.8 
Illinois. 
CG aice <cccecace Jesscoukentanciesess 
Morgan Park...........- | 80 30 | 52.4 
lowa. 
INR oss cnnneensdias seenkecwsas aeseataenes | 
Rock Rapids ..........++ | 89 28 | 56.1 





TaBLeE I1.—Meteorological record of voluntary and other cooperating observers—Continued. 


Precipita- 
tion. 


Rain and melted 
snow 
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Temperature. | Precipita- 
(Fahrenheit.) tion. 
Mee 
3 ro} 
A —4 
Stations. . EB =f 
E - Ed rt) B 
5 S| 7° <2 
=] ae =| 
8 8 : aa | @ 
¥ = g a 3 
CI = ® “ Ss 
= = a | & & 
| 
Kentucky. im =. | | Ine. | Ina. 
a | $8] 985] 57.4] 5.82 
Louisiana. 
CAMETON......-.ceeeeveeeleceessleceess Jeseees 2.05 | 
Missouri. | 
ORO  cxeevcnr cece cocelscccasl cosselerecs's 2.03 | 
Nebraska. | 
State Farm..... ........ % |) 35 | 61.3) 1.94 | 
New Mexico. | | 
Ey cnnune 0060 satclenese lwasoes Dest ounie BRP Jeccess 
ee 90) 44) 68.1 1,20 
New York. 
Elizabethtown .......... a Sespeashed wis 2.89 
North Carolina. 
ea 82; 381) 61.4 2.00 | 
Oregon. | 
Comstock *°%,..........++. 89 40 | 57.0) 1.28) 
McMinnville ...... ...... 9s 34 59.8 | 1.03 | 
UL Ghasvscreeccanaclesss: losuteudbuane’ 0.62 | 
Pennsylvania. 
DIG v cnestcnknscdsecse 78 | 30) 55.4) 5.18 
South Dakota. 
| 90 | 28 / 57.2) 1.98 | 
Texas. 
College Station ........ | §8 53 | 72.1 | 2.70 
Utah. 
iss skescvnaxe 88 | 40 | 67.3 |....... 
Wisconsin. 
GUI 6. 0:666. winded 10 080s leasscnbecsseataseces 1.00 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of 
dry thermometer. 

+ Weather Bureau instruments. 

+t Record furnished by the Arrowhead Reservoir Com- 
pany, in the San Bernardino Mountains, San Bernar- 
dino County, Cal., at elevations varying from 5,150 to 
5,350 feet. 

A numeral following the name of a station indicates 
the hours of observation from which the mean temper- 
ature was obtained, thus: 

1 Mean of 7 a. m tT? 


2 Mean of 8 a. m. p. m. +2 
’Mean of 7 a. m.-+-7 p. m. + 2. 
‘Mean of 6a. m.--6 p. m. + 2. 
5 Mean of 7 a. m.+-2 p. m. + 2 


® Mean of readings at various hours reduced to true 
a! mean by special tables. 

7 Mean from hourly readings of thermograph. 

® Mean of 7 a. m.+2 p.m.+ 9p. m. + 3. 

® Mean of sunrise and noon. 

” Mean of sunrise, noon, sunset, and midnight. 

The absence of a numeral indicates that the mean 
temperature has been obtained from daily readings of 
the maximum and minimum thermometers, 

An italic letter following the name of a station, as 
- oye a,” “ Livingston },” indicates that two or 
more observers, as the case may be, are reporting from 
the same station. A small roman letter following the 
name of a station, or in figure columns, indicates the 
number of days missing from the record; for instance, 
“=”? denotes 14 days missing. 

No note is made of breaks in the continuity of tem- 
perature records when the same do not exceed two 
days. All known breaks, of whatever duration, in the 
precipitation record receive appropriate notice. 


CORRECTIONS. 


Louisiana, a. April, 1897, make mean tem- 
perature 69.6¢ instead of 68.04. 

eT jo Bay St. Louis, May, 1897, make precipi- 
tation 0.29 instead of 0.19. 

Michigan, St. Ignace, January, 1897, make minimum 
temperature —10 instead of —15; make mean temper- 
ature 19.8 instead of 18.4; February, make mean tem- 
perature 19.4 instead of 13.7. 

The following changes have been made in names of 
stations: 

Kansas, Morton, changed to Viroqua. 

Oklahoma, Pondcreek changed to Jefferson. 





May Review, page 200, fourth line, heading, for South 
Carolina read West Virginia. 
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Tasie III.—Data from Canadian stations for the month of June, 1897. 





| Temperature. | Precipitation. 


| 
| 


Departure from| 
normal, 

Departure from) 
normal. 

Departure from 
normal. 


Mean reduced. 


St. Johns, N.F .... 

Grindstone, G. St. L. 
Grand Manan, N. B. 
Yarmouth, N. 8. ... =_ 
eu RF ee ee eee 
Charlottet’n, P. E. 1. b 


Father Point, Que.. 
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White River, Ont .. 
Port Stanley, Ont .. 
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Parry Sound, Ont.. 
Port Arthur, Ont .. 
Winnipeg, Man .... 
Minnedosa, Man... 
Qu’Appelle, Assin.. 
Swift Curr'’t, Assin. 
Calgary, Alberta... 
Prince Albert, Sask. 
Edmonton, Alberta. 
Battleford, Sask ... 


oe a> 5) 
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“I-20 


m1 


PRO OR te IO 


Hamilton, Bermuda 


Esquimalt, B. C 


"Donen 


May, 1897. 
Medicine Hat, Assin 


Table LV not received. 
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of wind. 
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Stations. 


Bismarck, N Dak 


Boston, Mass. ......- 
Buffalo N Y.........- 
Chicago, Ill........... 
Cincinnati, Ohio..... 


Cleveland, Ohio...... 
Detroit, Mich........ 
Dodge City, Kans..... 


Havre, Mont.........- 
Kansas City, Mo...... 
Key West, Fla........ 
Memphis, Tenn....... 
New Orleans, La...... 


New York, N. Y...... 
Philadelphia, Pa...... 
Pittsburg, Pa......... 
Portland, Oreg....... 
St. Louis, Mo.......... 


St. Paul, Minn........ 
Salt Lake City,Utah.. 
San Diego, Cal........ 
San Francisco, Cal.... 
Savannah, Ga......... 


Washington, D.C.... 


Stations. 


Bismarck, N. Dak... 
Boston, Mass....... 
Buffalo, N. Y......-- 


Chicago, Il 


Cincinnati, Ohio... 


Cleveland, Ohio .... 
Detroit, Mich....... 
Dodge City, Kans.. 
Eastport, Me.......- 
Galveston, Tex..... 


Havre, Mont........ 
Kansas City, Mo.... 
Key West, Fla....... 
Memphis, Tenn..... 
New Orleans, La.... 


New York, N. Y 


Philadelphia, Pa.... 
Pittsburg, Pa....... 
Portland, Oreg..... 

St. Louis, Mo........ 


St. Paul, Minn....... 
Salt Lake City, Utah 
San Diego, Cal...... 
San Francisco, Cal.. 
Savannah, Ga....... 


Washington, D.C... 
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TaBLe V.—Mean temperature for each hour of seventy-fifth meridian time, June, 1897. 
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Stations. 


Abilene, Tex.......... 
Albany, N. Y.....+.+-- 
Alpena, Mich........- 
Amarillo, TBOResce cece 
Atlanta, Ga........... 


Atlantic City, N.J... 
Augusta, Ga......... ° 
Baker City, Oreg..... 
Baltimore, Md........ 
Bismarck, N. Dak.... 


Block Island, R. I.... 
Boston, Mass#......... 
Buffalo, N. Y¥........+.- 
SI, Milccecce cece cess 
Cape Henry, Va...... 


Carson City, Nev..... 
Charleston, 8. C...... 
Charlotte, N. C....... 
Chattanooga, Tenn... 
Cheyenne, Wyo....... 


Chicago, Ill...... 26eee 
Cincinnati, Ohio...... 
Cleveland, Ohio...... 
Columbia, Mo......... 
Columbus, Oblo ...... 


Concordia, Kans ..... 
Corpus Christi, Tex.. 
Davenport, lowa..... 
Denver, Colo......... 
Des Moines, lowa .... 


Detroit, Mich......... 
Dodge City, Kans..... 
Dubuque, lowa....... 
Duluth, Minn......... 
Eastport, Me......... 


Eureka, Cal........... 
Fort Canby, Wash.... 
Fort Smith, Ark..... ° 


Fresno, Cal..... secees 
Galveston, Tex....... 
Grand Haven, Mich.. 
Greenbay, Wis........ 
Hannibal, Mo........ 


Harrisburg, Pa....... 
Hatteras, N.C........ 


Havre, Mont..... seees 
Helena, Mont... . ... 
Huron, 8. Dak....... 


Idaho Falls, Idaho... 
Indianapolis, Ind..... 
Jacksonville, Fla..... 
Jupiter, Fla........... 
Kansas City, Mo...... 


Keokuk, Iowa........ 
Key West, Fla.... 

Kittyhawk, N.C...... 
Knoxville, Tenn...... 
La Crosse, Wis........ 


Lander, Wyo.......... 
Lexington, Ky........ 
Little Rock, Ark...... 
Los Angeles, Cal.... 
Louisville, Ky... 


[genes Vc ccccce 
arquette, Mich...... 
Memphis, Tenn....... 
Milwaukee, Wis...... 
Mobile, Ala... ........ 


Montgomery, Ala..... 
Moorhead, Minn...... 
Nantucket, Mass..... 
Nashville, Tenn ...... 
New Haven, Conn.... 


New Orleans, La...... 
New York, N. Y...... 
Norfolk, Va........... 
Northfield, Vt...... os 
North Platte, Nebr... 


Oklahoma, Okle...... 
Omaha, Nebr......... 
Osweage, N. Y........- 
Palestine, Tex..... eee 
Parkersburg, W. Va.. 


aes othe ‘ 
Tasie VII.—Average wind movement for each hour of seventy-fifth meridian time, 
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TaBLe VII.—Average wind movement, ete.—Continued. 
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278 MONTHLY WEATHER REVIEW. 
TaBLe VIII.—Resultant winds from observations at 8 a.m. and 8 p. m., daily, during the month of June, 1897. 
Component direction from— Resultant. Component direction from— | Resultant. 
Stations. meee \eamcmente aarans = Stations. = = | Direct! D 
, rection Dura- , |Direction| Dura- 
E. W. from— _ tion. N. 8. E. Ww. from— | tion, 
New England. Hours. Hours. | Hours. Hours. ° Hours. Upper Lake Region—Cont’d. Hours. Hours. Hours. Hours. ° Hours. 
RI, TER., occ cccceses cocccececece 18 16 17 21 n Bw. 2 ST occ cccdésuasoenesess 13 21 21 19 ~s. Ie. ~ 
Portland, MG. .cceevcecseceveescceess 20 18 14 21 n. 74 Ww. 7 Duluth, Minn 00006000 sect cesouecees & 9 26 12 n. 31 e. Zi 
Northfield, Vt........cceccceescccees 31 25 3 9; n. 45 w. North Dakota. 
Boston, Mass... «..-sseccceees cones 21 10 16 4 6«6n. 36w 14 | Moorhead, Minn ...........seseeee. 19 20 25 14 8. Se, 11 
Nantucket, Mass.........--ss+eeeees 15 18 13 29 s. 79 w. 16 || Bismarck, N. Dak.....00. cesceccee 20 20 23 10! e. 13 
Woods Hole, Mass.* .... ......-e eee 7 15 5 9| s. Zw. © FT WO ROE, Bis BOGE 0000 cccecccecesere 25 18 15 122) n. Be. 8 
Block Island, R. I.............+ cose 13 5 14 33s. S4 w. 19 Upper Mississippi Valley. 
New Haven, Sonn ......-ee-eseeees 20 21 10 2 s. 86 w. 15 | St. Pant, BED Susssccuscee secveees 17 20 20 20) s. 3 
Middle Atlantic States. Lae Croase, WIS. fo.cc.ccccee cscsees 10 14 7 7| 8. 4 
Albany, N. Y..-.-.eeeeeceeeeeeeeeeee 14 25 7 24 /| s. ST w. 20 | Davenport, Iowa ......-.s.seeeees- 9 23 21 21/ s. 14 
Binghamton, N. Y¥ t......+-..«ee scene 2 6 6 12) n. 45 w. 8 | Des Moines, Towa .....0ccccsccccess 14 24 17 20 8s. 17 w. 10 
Now York, N.Y... .. cee. ceceeeecees 17 19 9 30) 8s. Ww. 19 || Dubuque, Iowa .........cseee ceoee 9 20 17 23) 8s. 2w. | 12 
Harrisburg, Pa......--+seeeeeeeeeeee 18 12 14 25 n. 61 w. 12 | Keokuk, lowa 14 31 12 18 | s. 19 w. 18 
Philadelphia, Pa ........-seeeeeceeee uy 17 10 230 on. 62 w. Be SS axane ocnndcececeneesncscecs 13 29 17 16| 8. 3e. 16 
Atlantic City, N. J.....cecceeeeceeeee uM 16 10 26 n. 6B w. 18 Springfield, Ill 8 25 15 3) s. Bw. | 19 
Baltimore, Md . ...cccceccceccsenees 2 13 16 22 n.4l w. DF BEE BOO. Pavccccccccesccseces 2 17 4 11| s. Bw. 17 
Washington, D.C... ccc cece cceececs 2. 17 10 19 n. 49 w. ee ee Ss Biv nw0sss 0600 000cccsseres 7 31 16 Ti ¢é¢ 8. 1 2. 
Lynchburg, Va.......eeeeceeee scenes 19 19 21 is e 3 Missouri Valley. 
Norfolk, Va@ «.scceeccccceccceeeeceees 16 Pp 2 14 os. Re 5D Ff CORMIER, TEs ccccccccee ccccecces 3 17 11 5| s. Be. 15 
South Atlantic States. Kansas City, Mo ........cseeeeeeee 11 MM 18 16. Os. 5a, 23 
Charlotte... © ccccccccsccccccccccces 11 23 27 12 ss. Ble. 19 | Springfield, Mo.........ccccccceeees 5 36 21 8| 8. Be. 34 
Hatteras, N.C ..ccese socccccesceces 11 2 2 17 | 8s. 3e. OSB Re, BU 0500 00ce cede once sevens 19 25 26 7/| 8. 72e. 20 
Kittyhawk, N.C. .....cceecseeeecees 14 20 25 15 s. Se, fh OS ea 6 20 2 7 n.68e 16 
Raletahh, I. C.cccccccces cccccccccces 17 16 11 4 n. 86 w. 13 || Sioux City, Lowa ...ccscccccecs cece 9 10 | 12 6 8. Se. 6 
Wilmington, N.C ...cccecccccccceees 13 19 18 2 8. 27 w. FT i PeOeee, BH. DOR ceccceccccccesccecccce 17 20 2 12| 8s. 75e. | 11 
Charleston, 8. C s 27 14 3 s. Bw. SS Ht TPOR, GT. DeRocce. cocccccceses eves 2 22 2 12/| e. 9 
Augusta, Ga. ... cc cccceccceeceecnees 19 19 16 le Seay eee Se  dicncndscecansoans 16 18 28 8| 8. Se. | 20 
Savannah, Ga 13 2 13 22 s. 37 w. 15 Northern Slope. 
Jacksonville, Fla ......-.sseeeeeeees 5 al) 14 S| s. Bw. fe i DEE pcnéeanvndccdcsecceeccs 20 14 16 26) n.59w. | 12 
Florida Peninsula. Miles City, Mont «occccccccccccccces 13 17 20 21) s. I4w. 4 
Jupiter, Fla ....cceccceeecececeeeeees 7 37 17 13; s. 9e., BD |] Heleme. MOmte 2... cccccccccccccccces 17 20 7 33 s. Sw. 26 
Key West, Fla .....-.ccccecseseceees 6 P-] 38 5 8s. We. a8 |) «Rapid City, S. Dak ................. 16 16 2 2 e. 2 
Tampa, Fla «..++.+--eececeeeceeecees 12 18 19 3 os. 56 w. 11 | Cheyenne, Wy0.........csecscceees 2 17 9 2 n. 74 w. | 18 
Eastern Gulf States. RAEN, WE Oe. cones cicceccescecces 19 2 2 26 s. 86 w. 14 
Detambe, GO occcceeercececocscoccccce 19 16 14 2 n. 76 w. 12 | North Platte, Nebr ............00.. 9 25 25 14| 8. He. 19 
Pensacola, Fla ...... cece seeecceecees 14 28 5 35 os. 6S w. 33 Middle Slope. 
Mobile, Ala ...cccccseececcecccvecess 19 22 5 2 | s. 81 w. SD Ii DGMVOR, CONS ooccc cece covccccccs daiaia » 16 11 14\ n.2%w 7 
Mont —_' BOD woove cvcese+eeccecs 14 22 13 23 os. Siw. ie ot SD cnecenticeee 650660006000 2. 13 18 2 n.Ww 12 
Vicksburg, Miss. ......scceccescecees 12 25 14 2, s. Rw. 15 || Concordia, Kans ......ccscccccecees 11 26 22 6 8. 47e. 22 
New Orleans, La@..........seeeseeess 7 39 15 15; s 82 | Dodge City, Kans ..........+.+. 00s. 11 39 12 8| s. 8e. 2s 
Western Gulf States. We, CE naccescesccesesevcsese 6 4 11 7/ 8. 6e. 38 
Shreveport, LAa.......cccccceceeeeees 11 5 16 11 s. 12e. 24 Oklahoma, Okla ..............0005 6 50 5 $/| s. 8e. 44 
Port Smith, Ark. ...ce+.cceeee evens 7 23 31 | 10 «8s. Se. 26 Southern Slope. 
Little Rock, Ark ....-++++++eeeeeeees 16 31 8 17 8. 31 w. pt I TE cidcs tk enausesades. ‘wens 2 37 32 2/| s. dle. 46 
Corpus Christi, Tex. ..........-seees 3 42 43 3 Os. 460. 56 || Amarillo, Tex...... 2... seve. ceccess s 41 4 12| s. 4w. 34 
GeRPGROOR, FOE ccocecccccccccceccces 6 43 4 5 | s. I4e, 38 Southern Plateau. 
Palestine, TOX ...-++seceeeeeeeesiees s 37 23 7 8. We. je -. 3. peer 22 10 2 23) n.65e. | 29 
San Antonio, Tex «.....--.seeeceeeee 7 37 32 2) s. He. 42 | Santa Fo, N. Mex .......ccescceees 10 29 21 18| s. 9e. | 19 
Ohio Valtey and Tennessee. PE, MG nbc <revincueecnse sacs 19 3 23 24) n. 38w. |} 16 
Chattanooga, Tenn -... «....+sse0e- 28 12 16 19 «=n. il w. 16 Middle Plateau. 
Knoxville, Temm ..........eceeeeees 24 s 14 5 n.34w. 19 | Carson City, Ne@vV.....ccccccccccvess 13 7 3 40 s. Sw. | 37 
Memphis, MINED neccsecccccoscccseses 12 25 13 19 s. Bw. 14 | Winnemucca, Nev ..........00+005- 13 2 12 29 8s. 65 w. | 19 
Nashville, Tenn. .......66 cccccceees 19 17 11 2 xn. & w. 14 | Salt Lake City, Utah. ............ 16 24 24 12| s.56e 14 
Lexington, Ky.......-.scceceeeeceees 12 24 17 22) s. Bw. 13 Northern Plateau. 
Louisville, Ky. .....-cccceecccecesees 20 2 15 15/ s. 2 Baker City, Oreg............ssee: 23 25 12 17 8. 68w 5 
Indianapolis, Ind «.........-sseeeess 17 21 13 22s. 66 w. 10 Idaho Falls, Idaho............. sone 16 38 6 6| s. 12 
Cincinnati, Ohio .... 2... cece ceeees 18 19 16 21 8s. 79 w. DF I, TOUNEE once cncccecessescccs 11 28 14 22. «s. Bw. 19 
Coltambus, O10 ....ccccccccccccscecs 20 14 4 2 n. 56 w. 11 Walla Walla, Wash.......... enen 9 32 12 15| s. 7w. 23 
Pittsburg, Pa@ .....0000e ceveccreeeee 20 20 6 24) OW. 18 North Pacific Coast Region. 
Parkersburg, W. Va@ ........... ««- 2 z 14 15 os. 45 w. Bh Pe Gs, WEE oe coccesecoccccoes 17 13 10 27 | n. 77 w. 18 
Lower Lake Region. Port Angeles, Wash.*.............. 1 5 4 24 8s. 79 w. 20 
SE, TE, Wecce cecssesecce > eeeeunes 15 19 8 s. 80 w. DF Sno ns vecccsencucessesex 17 25 15 14| s. 7e. 8 
GOWORR, We. Wee cce: veccccceccecsces eee 7 20 9 34 os. OB w. SB | TRCOGRR, WEGRe coccccce. . cccccess 22 19 3 2 nn. &8w. 25 
Rochester, N. Y..... sss. ceeesceesess 12 17 7 7 )Cts. Sl w. 30 Tatoosh Island, Wash............. 10 26 2 2 | s. 39 w. 2 
Bs PUN casesse coccec ccc ceveccescces 16 16 10 | w. 7 | Powtlamd, OTr@@ o.ccccccccccccccccces 26 19 ~ 2 n.7l w. 2 
Cleveland, Oh10. .... 6... cces cece cees 22 18 11 21. on. 68 w. 21 |] ReseDere, FOR ..ccccccccccccccccce 32 9 16 18/ n. 5w. | 2 
Geptacty Desens 6600 ces ues see 15 17 21 15 | s. 72e. 6 Middle Pacific Coast Region. 
Tr vsceessnenssansbats 13 13 20 2 e. TT connie codenwennauanateus 21 17 6 33 n.82w. | 27 
Detroit, Mich.........0..s.se00. re 16 18 19 21s. 45 w. De abccnccccaccececcesenss 29 19 M4 12| n.lle. | 10 
U7 Lake Region Sacramento, Cal ............+s0+ ° 16 28 4 35 | s. 69 w. | 33 
Alpena, Mich..........0.+00« ones 20 2 17 18 8s. 45 w. 3 | San Francisco, Cal...............:. 1 14 1 5O| 8s. 75 w. 51 
Grand Haven, Mich.........-.«..s+. 17 18 16 2 8s. St w. 10 South Pacific Coast Region. | | 
Marquette, Mich .........sceceeeeeee 32 15 9 19 «=n. 30 w. SD |] DRGRRO, Gabe cccccccccee cocccce cece 37 4) 2 39 | n.49w. | 50 
Port Huron, Mich .............eceees 28 19 7 13 on. Mw. 11 Los Angeles, Cal ........... e656 0400 9 18 19 | s. Hw. 13 
Sault Ste. Marie, Piebabesecsecee 18 10 16 30 on. Ow. 16 | San Diego, Cal ........scsceess. ae 12 22 4 33 n.73 w. 30 
SII Mlling«. 66606+ cececeeste cocees 16 17 21 19s. Be. 2 | San Luis Obispo, Cal.............+. 20 19 2 13) n Sw. 11 
Milwaukee, Wis...... Seccvcccoessees 15 18 23 17 8. Te. 10 


* From observations at 8 p. m. only. 





t From observations at 8 a. m. only. 
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States. 


Alabama........- 
Arizona.......... 
Arkansas ........ 
California.... ... 
Colorado......... 
Connecticut ..... 
Delaware ........ 
Dist. of Columbia 
yy!) eee 
Georgia .......... 
eae 
nee 
Indiana .......... 


Indian Territory. 


Kentucky........ 


Louisiana........ 


Maryland ....... 

Massachusetts... 
Michigan ........ 
Minnesota ....... 
Mississippi....... 
Missouri ......... 
Montana......... 
Nebraska ........ 
Nevada .......... 
New Hampshire . 
New Jersey ..... 

New Mexico..... 
New York........ 
North Carolina .. 


North Dakota ... 


Oregon .......... 
Pennsylvania.... 
Rhode Island .... 
South Carolina .. 
South Dakota.... 


Tennessee ....... 


Vermont......... 
I Rancs snes ce 
Washington...... 
West Virginia ... 
Wisconsin ....... 


Wyoming ........ 


Sums ....... 


TaBLe [X.— Thunderstorms and auroras, June, 1897. 
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TasLe X.—Hourly sunshine as deduced from sunshine recorders, June, 1897. 














Percentages for each hour of local mean time ending with the respective hour. 
3 AM 
Stations. z > P. M. 

el | 

2 5 6 7 8 9 10 11 Noon 1 2 3 4 5 6 7 

_ 

| 
BOR, We F occccs ccccevccccesccccees cscs ie 37 | 3 49 55 70 80 9” 88 hy 84 76 76 68 57 47 
BIOMED, GR 0000 ccccccccccscccccccccccess T. 63; 68 62 6) 64) 6 7 74 686 47 40 37 37 37 
Atlantic City, Nod .cccccccctecceeeereeeees P. 53; 53) St 58 60) OF 66th) 662) 666) CU) 7 48) 40 
Baltimore, Md.......cceccceeceenceeeeeeee T. 17; 19 23 39 5S 69 7 7 70 66 66 BT 46 » 2 
Binghamton, N.Y¥..... ..cceecceceevceees T. 30; 30 wt 57 67 72 7 80 7 69 65 59 52 45 36 
Biomarck, N. Dak... 2.0005 scescscscssess P. 44 | 43 nO 55 64 70 71 72 70 72 71 64 50 62 56 
Boston, asa dbceekiidaken tae T. | #0 2 47 i M 65 70 68 72 65 69 59 52 53 43 
PU IE, We coceseececeneseosccoeseseses We 4 47 56 61 60 7 79 &N R4 a S4 RO 65 51 37 
Pn. 1...0). . scceeueen cosseesecescen ?. 38 | 37 39 66 86 91 of ad 0 4 80 70 60 39 23 
Chattanooga, Tenn ..... 0 ...cceceeee veces] Be | 37 41 7 78 7 69 66 72 63 69 67 68 63 52 
Cheyenne, WYO .......ccccccccceceeeecces P. | 5&4 58 a 7 73 72 69 61 57 53 53 57 52 48 33 
GEE, Hil. coccecccccocccesooccocees sol ‘Be 26 3 38 51 58 64 71 73 7 75 7 63 nO 26 18 
GG, GOED cccccceccocccccesccccsces , J 7 48 57 67 80 81 Ae 86 92 06 4 91 4 80 65 
Cleveland, Ohi0 . «1.66 ccccccccceeeccceeucs 7 10 10 12 2 53 64 71 78 87 83 R2 79 62 36 2 
Columbus, Ohio........0cccecceeeeeeeees T. 37; 39) 5 70; 88) 8 Of | o2/ 92) & 2) %| @| & 
PE GRE « cec0ctcc0ves esecotessotoeess P. 66 63 79 87 93 85 83 82 79 76 65 60 52 45 42 
Des Moines, 1low@.........ccecccceeeecees T. 40 45 48 57 56 ot 66 60 54 Bs) 58 62 59 59 59 
SEs PEED ccnceccocveececececosoescces we 44 43 56 7 75 79 S4 88 m bai) RQ 76 72 53 38 
Dodge City, Kans .... 6.6.00 cccceseceeccnes P. M4 59 63 68 7 87 86 80 83 86 83 87 73 rs 11 
Dubuque, lowa « «2.66 .cccee cece cceeeeeees , J 87 37 42 42 w 63 73 72 77 71 64 61 55 46 44 
Mnsbeass, Bes ccoccccccccccctccccevccssees P. 80 32 41 48 52 M4 56 59 58 mB 52 19 47 48 34 
Di th cbiehnocese cone ocendsecececsctoes yf 27 28 35 0 51 58 61 69 65 69 72 74 62 48 M4 
EL Cin cndénso06es onde GREkSETt.ceeses P. 7 20 25 MM 45 47 52 56 61 62 64 66 62 59 49 
I, GEE cccccccecoce coccecoceces cocces ‘we 60 60 66 87 2 93 93 4 7 96 | 92 86 7 67 
GRTVSROOM, TOE ccccccccccecccccccccccs cece Pe lecvssé 53 80 rs) % 98 99 98 95 7 7 7 oh 93 63 
EE, PO cece -coccocecees coe eesees T. 40 41 5O 68 74 79 83 86 8&3 M4 76 71 69 49 nO 
DEE, n6e0e coeseececessaceses cese P. 40 42 5s 87 63 63 65 ie | 48 52 52 51 47 48 41 
Idaho Palla, Idaho ..... ........ce0ee000 T.| 4! «4 6 77 381) 8 83 88 2 8!) 8 8 BF 47) 44 
Indianapolis, Ind... .......ccececececeeees 7. 37 41 60 7 86 91 88 9 o4 of 85 82 75 69 56 
Kansas City, MO. .....ccccccceceecccecees P. 24 P| 30 39 43 47 49 48 50 62 63 66 67 46 31 
Mey Went, FIG ccce ccccccescccccvcccccces T. [occose 42 49 64 7 79 73 79 4 rhs] 74 68 54 MM nS 
Little Rock, Bh o6ebeesdsoess sesecesseess >. 7 7 64 R2 gO 92 97 7 7 7 4 90 85 RS 81 
Los Angeles, Cal....... .ccscececeecceecs P. | @ 27 34 43 55 68 77 86 93 99 99 99 7 98 91 
BAU EINE, MP cccccccccececsccccccces cece y 3 41 47 47 48 62 81 87 90 7 90 87 82 78 61 53 
Minneapolis, Minn ........cceceeceee cee y 23; 36 46 50 53 64 63 7 56 55 46 36 26 20 
WE cocccceccccoccescoceccece y 2 61 56 51 7 7 73 79 80 7 77 77 7 7 72 69 
DE GEE, BM ccccce coccccceceecccess , J 33 40 41 46 49 63 59 56 48 MO 45 48 32 2 20 
DEE Mn Dic De ccccoccccccceccccecee cose 7. 20 31 51 62 73 78 77 R2 83 78 79 82 76 M4 28 
Northfield, Vt....... Oo cvccecvecesecoseces P. SM 38 48 55 55 55 5S 53 i 2 49 51 49 7 40 
Gs BEE wo ccecccseccoceccocccecoccces P. 28 29 46 64 69 76 68 66 7 66 75 68 65 56 4 
PRIOR, PR. cccccccccccccccccccccces re 29 31 35 49 55 64 74 77 sO) 79 69 70 52 31 20 
tt i nccascepeebetesseeeesineseses od 96 v7 9 10 99 99 =6100 06 99 08 08 99 99 O8 95 
ic. cocacete ceceese ceceseescess 7. 2 20 21 55 67 69 66 (6 70 72 74 71 48 40 
i ii.ee ak eoenceeeheeeneteeses 7. 0 13 40 49 56 59 63 7 7 64 62 i8 48 35 14 
I SE onc cueee6ee 000d bees ceed y 16 15 19 pa} 39 53 58 72 78 75 69 590 43 27 3 
NE, GONG, 6 n5c00 ccesccecscoeosesesss P. 16 21 2 28 32 38 44 38 46 55 | 8 43 36 33 
DEE PcG cccce s 000s cccccs cece cocccccce T. | @ 40 49 61 77 ~t 86 91 95 90 85 85 R2 65 BO 
PGES Bie E cecccccscecccececececesces T.| 4&4 48 nO 49 56 64 68 66 70 67 61 60 48 40 34 
TP, IN 500000606660 cence eceseeo cess T. | 4# 43 52 64 70 78 77 87 87 90 2 86 78 58 31 
Be. FE, BEM ccccecccccccccccccccececees P. | @ #0 43 49 44 46 55 48 49 49 52 42 2 36 36 
| 

Salt Lake City, Utah. ......ccccccecsecess P. | @& 63 7 73 7 7 79 74 69 82 79 71 68 63 57 
Ss ee, GE ccc cose ccccecccesocecee sees P. 13 13 15 2 42 7 87 87 73 72 75 75 74 65 D4 
San Francisco, Cal........scccccssssesess 7. 57 58 75 85 91 93 95 of 92 9 m2 Oo 83 7 6 
DT Pi. MEME ccccee cosceseseecesééés iP. | & oT 81 mm W 92 wt 85 80 69 66 66 59 (4 Hs) 
SRVRRRE, GO vc ccccccccccccccscccccsesess P. 58 70 RH RN go 87 4 M4 87 85 75 69 61 38 19 
I PER s covnecces evesecceseuccesees T. | 4 s 24 43 51 58 71 72 78 73 69 58 56 40 23 
Spokane, Wash ® ........ccccecccesecesess Bs feccvveleose a] cupecleceneslongngelssess olevecselsecorciscesse! cescelecesselacesscloveesoleceess 
TORRE, FER oo cccccccccccccscccccscccccese ol “He fescces 83 83 74 63 68 79 74 71 71 78 69 no 63 63 
WH, BEB ec cocce coccecccosccceece . y - 64 64 78 90 98 rd 98 ba) 93 % 4 87 S4 63 
i Gi esecseese 6sseesescoseés P. 7 48 53 57 58 58 61 71 65 73 69 55 Be | 5S 7 
I, Bes © cocceccoseecveseveccoese T. 38 37 5S 78 89 o 90 95 of 90 77 63 53 39 





*Iustrument out of order. 


eeeeee 


Hours of sunshine. 


Total. 
=. 
| & beet 
3 2 &= 
5 = 3% 
=) 5 = 
« a lea 
Tlours. Hours. 
305.1 459.9 66 
242.2 431.5 56 
251.2 445.9 a6 
219.0 445.9 49 
261.3 456.2 5 
200.7 75.6 61 
257.5 456.2 nO 
300.7 459.9 65 
255.9 428.7 67 
269.4 434.3 62 
263.3 451.9 58 
236.1 456.2 52 
345.8 445.9 78 
235.4 456.2 52 
333.4 449.0 74 
314.6 449.0 70 
256.7 456.2 56 
314.3 456.2 69 
$23.2 443.1 73 
253.7 456.2 56 
218.1 466.7 47 
240.7 456.2 58 
214.8 451.9 48 
371.2 440.2 M4 
376.3 419.0 | #0 
302.3 449.0 67 
241.2 475.6 | 51 
318.9 459.9 69 
336.5 449.0 7 
206.0 445.9 46 
275.7 410.2 67 
372.2 434.3 86 
826.6 431.5 76 
313.9 443.1 71 
202.8 466.7 
309.5 437.2 71 
186.9 420.9 44 
287.1 451.9 64 
227.8 463.5 | 49 
269.6 451.9 | 60 
243.7 | 449.0 | 4 
420.2 | 428.7 | o8 
242.3 451.9 | mo 
209.3 | 463.5 | 45 
212.6 471.7 45 
177.5 71.7 38 
319.9 | 437.2 | 7 
248.3 459.9 | 54 
306.1 445.9 | 69 
206.9 466.7 44 
319.4 451.9 | 71 
249.6 | 428.7 | 58 
364.2 443.1 R2 
326.8 | 437.2 | 7 
309.0 425.8 | 73 
23.0 479.8 46 
479.8 |. =e 
296.7 416.2 71 
371.4 425.8 87 
258.8 445.9 | 58 
319.3 431.5 74 


Personal esti- 
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TaBLeE XI.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 


Station. 


Albany, N.Y.. ......- 


Atlanta, Ga........... 
Atlantic City, N.d.... 
Baltimore, Md... ..... 


Binghamton, N. Y.... 
Bismarck, N. Dak.. .. 
Boston, Mass....... 


Buffalo, N. Y.........- 


a 
Charleston, 8. C...... 

eae 
Chicago, IIl.*.......... 


Cincinnati, Ohio....... 
Cleveland, Ohio....... 


Denver, Colo.......... 
Des Moines, Ilowa..... 
Detroit, Mich.......... 
Dodge City, Kans. .... 
Duluth, Minn Se seneeess 
Eastport, Me.......... 
BER, FU cececes cece ou 
Galveston, Tex........ 
Harrisburg, Pa........ 
Hatteras, N.C......... 

DD eccccaseces cose 
Indianapolis, Ind...... 
Jacksonville, Fla...... 

TN easeteteeestes 


Little Rock, Ark...... 
Louisville, Ky ........-. 
Memphis, Tenn........ 
Milwaukee, Wis....... 


TN edn. gedeeis 
Nantucket, Mass...... 
Nashville, Tenn....... 
New Orleans, La.... .. 

TD scccoessesecese 
New York, N. Y....... 

Dibees geseone sess 
PGs Vilnctvce seeee 
Omaha, Nebr...... ... 


Philadelphia, Pa...... 


Pittsburg, Pa ......... 
Portland, Me..... .... 
Portland, Oreg........ 
Raleigh, N.C. ...c.ces. 
Rochester, N. Y....... 
Ge BOE, BeBe ccccccess 


i Pn tic tbetlacensethachenkteaese 


Salt Lake City, Utah.. 
San Diego, Cal......... 
San Francisco, Cal.... 
Savannah, Ga ......... 
Seattle, Wash......... 
Tampa, Fla............ 

iD éacened cbnedecs 

NS wu irdiniiatensinn ese 
Vicksburg, Miss....... 

DP cancesecenesee 
Washington, D.C..... 
Wilmington, N.C..... 
Yankton, N. Dak...... 


*Self register out of order. 


Total duration. 


of precipi- 


Total am't 
tation. 


0.75 in 1 hour during June, 1897, at all stations furnished with self-registering gauges. 


Excessive rate. 


Began— Ended— 


+ Gauge overflowed at 2.53 p. m., after which 1.57 inches 


broken by storm soon after heavy rain began, 1.02 inches fell in 51 minutes. 











Amount be- 
fore exces- 
sive began. 





COO ee eee e eel see ee rl eeeeenleeeee 


Pewee lee eee eee eel eee ee eee ee eens 





Depths of preciptation (in inches) during periods of time as indicated. 


60 80 100 120 
min. min. min. min., min. min. min. min. 





Be Srcxeasieanted = 
08 | 8.08 | ccnesfoccess 
2.00 2.15 | 2.80 [00.02 





fall of 3.52 inches in 3 hours and 10 minutes. t Instrument 
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2 | Rainfall 2.50 
° 
Ee | inches, or 
2; | more, in & 
al) hours. 
Stations. ne 
gel 
3 > 
gs = 2 
ss i < A 
Alabama. Inches.| Inches. 
INDE  ccnccdcecce coecenececsss -ese cece locus cece 2.75 16 
PED 659006066806 666600 c0eece -ceccscesscolecesooes Rechaeeesiove ooes 
CRIN ccccconcccereccce cocces cocce coccccceltesesceelvecocscelocccccss 
DE cncceedeerhbded. COCR CERES GObCRCRECCIEES Seselsce codcloeoscese 
BMEORAMBOTRETY 0 00 cccc ccccccsccccccccccccccccccs|cccccee fovcccces|cocceses 
ceed GGeeG enceesdcsesee cove cocncclececesesfosescese 
Arkansas 
Di ttateedese enebedeesoentessereseesuconelsoscesen 3.52 2-3 
DEE nn ce6ekbheS et es SESE RESD CSOnKECOTClsececssete‘es seseleeeeeese 
MED éacieds S600 Gecweececescetoeccocecees [seccceseisoseses 
Colorado 
PGC BEOGIGR, 600s cocccgcccccccccccocccscesescleces «= ooesecosiecs er 
GE Bs 006 s000 ceccccecoces coccosconvencocsiececoces 4.35 10 
WEDG s ccccccccccccccccccccccccece: soccsccccseslcccccess 2.57 8-9 
WEED cece ccccccescccccceoucesccesee. coccccccslscccccccloecceseeleces cece 
Connecticut. 
Cy on cccncs cece beer eoeeus coeeececeeececesleces cece 3.14 9 
BOUWERIMMEOR 0 cccccccccccecccccccccccccccccecs| cocccees 2.75 8-9 
WOE GRPIITIOLL occ: cccccccccecocccccocscccece| cece sess 2.65 SY 
WEEOD coccccecccesseees cece cece. cee cocccceclecce cece 2.55 9 
Florida 
IED once ceceseeees 0000060s+ cocecneseolooeceses 2.53 29 
SPORRUEIED occcces cocecccecececcceeneceescoclecee cocclonceececlosee secs 
SE essen cece cdessseseeercececececces cosceloces cocolecss ccestoses 000 
NE PONE. osc cdcc cecccvescecseccececs secsloceecese 2.51 18-19 
PEED ccccccee weebede coccdccccces esceceleces ccsclsuen cecelecesces 
PEE ccencccnceecteses cossecccceseuce leccesese 2.90 4 
ED «coc cesesasesousecesessteseeecesions ebetiees e5etlesss e0e 
PEERED. cocccceccoccescoccce cecece cecceses|ocee coe 2.80 6 
BARS CIEE coco coc cccccccccccccccccesccececece|socccese 2.51 13 
DI PME coon edebceteceve nsec cece essétaclonaccesetececcossloess cece 
) fs PPPPRTTITITILITIETIEL LTTE EEE Ce Cee eee 
OFANGS CIbY 0.00 cccccesccccccccccccscesssees cece csesleccecces|ecescces 
ENED 00 cc ccccceveccce cece veeceseeousccccelsoce cece 3.22 6 
TAINP cccsccccccee covccces coescsevescee cess! cocccees 4.10 7 
BD 6o-6 C60 Go0d dsc decc ones Sees cece Cocelececccoclecce coeelcces cece 
Georgia. 
Die, 006 ce nvecescccuete: cossseeess ces csesleececcceloces ccceleces cece 
ED 165 9pseeceebebsbees eect cesses esceneieese vece 2.50 6 
ERROR cece ccce.ccccess socces: cnseee cocevcceleces cece 3.28 20 
Ss ae eee Pere 
CS SE ean ee See ae 
COVIMBCON « ccccccceccsscccsccccecceses eoeeee cece cecslesce cece cocscese 
DE Rexkns seduces SUGeUbseSeSEes Shee CooesCleesseceelosoree thaseedese 
SOBED ccc ccvccccccccccces cece cecccccccs cocceslecesceccleces cocelecccescs 
PEinc56 66606000 COCG 000s C00s Ceceeses coceesel coos cecolcces ceccleese coee 
Sh ikke ebb eGes 660050 60060 40066006 Gobelenteseceiocssascelceve bass 
SRENUEIED covccccecceccccoccececceess ceselccccccestoces c6ecleceses 
ee ar SN ER Rae 
QUICMMAR 6 ccccccce coccccs reves sovccccccccces|cocesees 3.87 6 
DD deena Sens SeGShses seeeseeberete 66060610066 cocelscced 6s S8leececoes 
NEED k cebbns* chb6be0s Cove cscs cece ceseencelseescoecloscececelcese 
Illinois. 
DISROMEED 6 ices ccvccccccces: ceccsccceosocosecelsoceces . 2.95 pa] 
PND ccccees dontecoecccecsnces ceceeseslccescses 2.52 23-24 
ae 459 2-2 
CROSS cece ccccecs ceveces cccccecccesecosescleccecece 2.95 19 
DEMOED occe soccer es cecccces . ccc cece coccccce cocelcces cece 2.80 23 
SPEED cosdcncceee éeebeccneceeecs Setesnvece! co cccclecesesssloces . coc 
PEE Dc.os 6-606 sesseeseece ess esseese levee cess 2.50 23 
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Taste XII.—Z2cessive precipitation, by stations, for June, 1897. 
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TaBLe XII.—ccessive precipitation—Continued. 
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Chart 1. Tracks of Centers of High Areas. June, 1897. 
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Chart V. Hydrographs for Seven Principal Rivers of the United States. 
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